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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam jis based
upon available data and visual inspections. Detailed investigation and
analyses involving topographic mapping, subsurface investigations, test-
ing, and detailed computational evaluations are beyond the scope of a
Phase 1 Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the reported condi-
tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such ac-
tion, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating en-
viromment of the structure.

[t is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolu-
tionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions
thereof, Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the
downstream damage potential.
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Tomhannock Spillway Dam I.D. NO. NY 117
State Located: New York

County: Rensselaer

Watershed: Upper Hudson River Basin

Stream: Tomhannock Creek

Date of Inspection: May 1, 1981

ASSESSMENT OF GENERAL CONDITIONS

The Phase | inspection of the Tomhannock Spillway Dam did not indicate con-
ditions which would constitute an immediate hazard to human life or property.
However the dam has some deficiencies which require remedial work.

The hydrologic/hydraulic analysis indicates that the dam will be overtopped by
1.1 feet by the Probable Maximum Flood (PMF). However, the spillway can pass
the 1/2 PMF with 3.7 feet of freeboard. Therefore, the spillway is assessed as
inadequate according to the Corps of Engineers' screening criteria.

The visual inspection did not reveal conditions which would indicate evidence
of structural displacement or instability. The conclusion derived from evalua-
ting the factors involved in the spillway design and forces which could act on
the spillway structure is that the stability will be retained under the PMF
conditions providing the composite spillway facility remains in good condition
and structurally integrated.

Investigate the seepage at the toe of the earthfill embankment near the left
abutment. The area should be monitored and records should be maintained to
detect changing conditions which might affect the safety of the facility.

The following deficiencies should be corrected by the Owner within one year:

1. Appropriate steps should be taken to eliminate woodchucks from the
embankment.

2. The slopes of the embankment should be cleared of trees and brush and
a sod cover should be established to allow easy access to the slopes
for inspection.

3. The earth embankments at the abutments of the spillway should be
cleared of trees and brush and material should be replaced to bring
the crest to a uniform elevation throughout their entire length.
Stg?s should be taken to secure these areas from traffic by the
public.

4, The displaced riprap on the upstream face of the earthfill embankment
should be repaired.




- T .

5. A formalized inspection system should be adopted and records main-
tained so that changing conditions at the facility may be readily
detected.

6. A flood warning and emergency evacuation plan should be implemented
to alert the public should conditions occur which could result in
failure of the dam.

Dale Engineering Company

\\\ ‘ﬁééﬁ?ség 2 ;é%;é:s%plj /
o . Stetson, President
ZA« < f &,

* ’

Approved By: czsgﬁpo1. W. M, Smith, J¥.
Date: New York District Engineer
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2.

Overview of embankment section of Tomhannock Spillway Dam,

Overview of Spillway of Tomhannock Spillway Dam.




PHASE T INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
TOMHANNOCK SPILLWAY DAM I.D. NO. NY 117
HUDSON RIVER BASIN
RENSSELAER, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1

1.2

GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspection Act,
Public Law 92-367 of 1972. It has been prepared in accordance with a con-
tract for professional services between Dale Engineering Company and the
U.S. Army Corps of Engineers.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition of
the Tomhannock Spillway Dam and appurtenant structures, owned by City of
Troy, New York, and to determine if the dam constitutes a hazard to human
life or property and to transmit findings to the U.S. Army Corps of
Engineers.

This Phase I inspection report does not relieve an Owner or (perator of a
dam of the legal duties, obligations or liabilities associated with the
ownership or operation of the dam. In addition, due to the limited scope
of services for these Phase 1 investigations, the investigators had to
rely upon the data furnished to them. Therefore, this investigation is
Timited to visual inspection, review of data prepared by others, and
simplified hydrologic, hydraulic and structural stability evaluations
where appropriate. The investigators do not assume responsibility for
defects or deficiencies in the dam or in the data provided.

DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Tomhannock Spillway Dam is an earthen embankment approximately 450
feet long with a maximum height of approximately 68 feet. The Tomhannock
Reservoir serves as the principal water supply source for the City of
Troy, New York. The embankment has a top width of approximately 24 feet
and is traversed by a rural highway. The side slopes on the embankment
are 2 horizontal: 1 vertical on both slopes. The embankment contains a
concrete core wall and is constructed with an impervious fill on the
upstream face of the core wall. The remaining slopes of the dam are
unclassified earth embankments. The upstream face of the dam is protec-
ted by riprap which extends approximately 10 feet below the normal water
surface elevation. A drain line consisting of a 5-foot diameter steel
pipe encased in concrete is situated near the center of the embankment. A
gatehouse at the top of the embankment controls three 1' 6" x 4' 6" sluice
gates at the entrance to the drain line. A second gatehouse located at

1
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the toe of the downstream slope controls the outlet of the drain line
through four 30 inch diameter gate valves which are manifolded into the
drain line. The spillway from the reservoir is located approximately
1,000 feet south of the main embankment. The spillway consists of a 300
foot long, broad crested weir with an ogee shaped spillway face. This
spillway is approximately 7 feet high and discharges to a concrete apron
below which is located a second ogee shaped spillway with a height of
approximately 11 feet into the receiving stream channel. Earth embank-
ments approximately 200 feet long extend from the spillway abutments into
original ground. The water intake for the City of Troy water system is
located remote from the dam and spillway site and has no affect on dam
safety.

b. Location

The reservoir is located in the Town of Pittstown and the Town of
Schaghticoke, Rensselaer County, New York.

¢ Size Classification

The maximum height of the dam is 68 feet. The volume of the impoundment
is approximately 56,600 acre feet. Therefore, the dam is in the large
size classification as defined by the Recommended Guidelines for Safety
Inspection of Dams.

d. Hazard Classification

Three residential properties are located near the bank of Tomhannock Creek
approximately 4 miles downstream from the reservoir. Therefore, the dam
is in the high hazard classification as defined by the Recommended Guide-
lines for Safety Inspection of Dams.

e. Ownership

The dam is owned by the City of Troy, New York.

Contact: Richard Casey
Commissioner of Public Utilities
City of Troy
65 Leversee Road
Troy, New York 12182
Telephone: (518) 270-4500

f. Purpose of the Dam

The dam is used as a water supply reservoir for the public water system of
the City of Troy.

g. Design and Construction History

Plans for the Tomhannock Reservoir are dated 1902, Construction was re-
portedly completed on the facility in 1905. Newspaper clippings included
in Appendix F indicate that failure of the principal spillway occured in
the spring of 1917. Emergency repairs were made immediately after this
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event. The spillway was reconstructed in approximately 1926 to the
present configuration.

h. Normal Operational Procedure

Water level in the reservoir is monitored by the City of Troy, Department
of Public Utilities. During normal operation, water in excess of the
supply needs crests the spillway and discharges through Tomhannock Creek.
Each spring, the excess flows are also allowed to discharge through the
drain line. This allows for periodic exercise of the gate valves which
regulate flow through the drain. The dam is periodically inspected by
representatives of the City of Troy, Department of Public Utilities.

PERTINENT DATA

a. Drainage Area

The drainage area of Tomhannock Spillway Dam is 67 square miles.

b. Discharge at Dam Site

No discharge records are available for this site.
Computed discharges:

Ungated spillway, top of dam 43,560 cfs
Gated drawdown* 540 cfs

c. Elevation (feet above MSL)

Top of dam 401
Spillway crest 390
Stream bed at centerline of dam 333+

d. Reservoir

Length of normal pool 27,000 ft

e. Storage**

Top of dam 56,600 acre feet
Spillway crest 35,900 acre feet

f. Reservoir Area

Top of dam 2,000 acres
Spillway Pool 1,740 acres

* Discharge through 5 foot diameter steel blowoff pipe, with reservoir
at spillway crest.

** QObtained from City of Troy - Bureau of Engineering Storage Curve,
considering volume above Elevation 355 only.

3




g. Dam

Type - earth fill
Length - 450 feet
Height - 68 feet

Freeboard between normal reservoir and top of dam - 11 feet

Top width - 24 feet

Side slopes- Upstream: 2 horizontal: 1 vertical
Downstream: 2 horizontal: 1 vertical
Zoning - Impervious fill upstream of core wall

Impervious core - concrete core wall
Grout Curtain - none

h. Spillway

Tvpe - concrete, inclined crest with rounded D/S corner

Length - 300 feet

Crest elevation - 390

Gates - none

U/S Channel - impoundment
D/S Channel - natural stream

i. Regulating Outlets

5 foot diameter pipe encased in concrete

Upstream: Gates, 3 - 1' 6" x 4' 6"
Downstream: Gate Valves, 4 - 30" diameter




SECTION 2 - ENGINEERING DATA

2.1

2.2

2.3

2.4

2.5

GEOTECHNICAL DATA

a. Geology

Tomhannock Reservoir is located in the Hudson Valley section of the Valley
and Ridge Province. This is a part of the Appalachian Highlands, the
major physiographic division. No outcrops of bedrock were seen in the
vicinity of the dam or spillway. As shown on the generalized geologic map
(central east part of map) south of the dam bedrock is the Middle Ordovi-
cian Canajoharie Shale. North of the dam are undifferentiated Middle
Ordovocian through Lower Cambrian rocks consisting of shales, quartzite,
limestone, conglomerate, and graywacke. Contact between these two is
represented by a strike-slip fault which apparently passes through the
dam.

The Canajoharie Shale is a soft black carbonaceous, slightly calcareous
shaly claystone. Exposed, this rock weathers easily, disarticulates, and
on moderte to steep slopes sltumps readily.

b. Subsurface Investigations

No detailed subsurface information was available concerning the foundation
of the original structure. According to the 1902 plans, the dam core wall
was to be placed on hardpan and hard blue clay. The plans of 1916 show no
indication as to the subsurface beneath the dam. The 1916 report states
that the foundation bed under the spillway is rock and clay. A letter of
1918 states that the bed of the dam is of blue clay with a well cemented
gravel below. This description suggests glacial drift. The plans inclu-
ded in Appendix G show some soil characteristics at test holes at the
embankment and spillway.

DESIGN RECORDS

No reports were available from the original design of the dam. The avail-
able plans are included in Appendix G.

CONSTRUCTION RECORDS

No information was available concerning the original construction.

OPERATIONAL RECORDS

There are no operational records available for this dam other than the
reservoir water level readings on file with the City of Troy, Department
of Public Utilities.

EVALUATION OF DATA

The data presented in this report was obtained from the City of Troy,
Department of Public Utilities and from the files of the New York State
Department of Environmental Conservation Dam Safety Section. The
available information appears to be reliable and adequate for a Phase 1
inspection report.




SECTION 3 ~ VISUAL INSPECTION

3.1 FINDINGS

a. General

The Tomhannock Spillway Dam was inspected on May 1, 1981. The Dale
Engineering Company Inspection Team was accompanied by Neil Bonesteel of
the City of Troy, Department of Public Utilities. During the inspection,
the weather was fair. Water level in the impoundment was 390.1.

b. Dam

The crest of the dam was of uniform section and no evidence of subsidence
or misalignment was detected. The upstream slope of the earthen embank-
ment was overgrown with trees and brush near the top of the slope. Some
displacement of the riprap slope protection was detected. This displace-
ment was probably due to vandalism. The downstream slope of the dam was
overgrown with small trees and brush. The brush cover has completely
shaded out the protective sod covering on the slope exposing the bare
earth. Some evidence of recent cutting of brush was evident near the
center of the dam. A few woodchuck burrows were detected on the down-
stream slope. An area of seepage approximately 40 feet along the length
of the embankment and 15 feet high was detected at the toe of the slope
near the left abutment. The area was soft and wet but no evidence of
piping, sloughing or other displacement was detected. Wetland grasses
were prevalent in the area indicating that the condition has existed for
some period of time. The downstream slope of the embankment was uniform
and no signs of subsidence or sloughing was detected.

¢. Appurtenant Structures

Both the gatehouse at the crest of the dam and the gatehouse at the down-
stream toe were found to be in generally good condition. The gates in
both facilities are exercised annually. Markings on the valve operating
stems indicated the year in which the gates were opened during spring
runoff. The inspection team also visited the water supply intake which is
located remote from the dam. This facility was found to be in good condi~
tion with all mechanical equipment in operating condition. The facility,
however, has no bearing upon dam safety.

d. Spillway Structure

Water was cresting the spillway to a depth of approximately 1/2 inch dur-
ing the inspection. Although no close examination was possible because of
the spillway discharge, the concrete on the spillway section when viewed
through the flowing water showed only minor deterioration of the surface
at horizontal joints. Some minor spalling has also occurred on the abut-
ment walls of the spillway. The earth embankment sections at the abut-
ments of the spillway section show some evidence of erosion due to pedes-
trian traffic. The left embankment is heavily overgrown with brush and
trees so that a close inspection of this area is difficult. The crest of
this embankment section does not appear to be of uniform height so that
the freeboard of the facility might be slightly reduced in those areas
where erosion has occurred. Erosion has also occurred at the crest of the
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earth embankment immediately adjacent to the right spillway abutment.
This area again would cause localized flow and erosion should the water
level approach the crest of the dam. Just upstream from the spillway, a
lTine of steel sheetpiling was evident at the surface of the ground. This
sheetpiling was installed during the 1926 reconstruction of the spillway.

e. Reservoir Area

The reservoir area covers approximately 1,740 acres. The ground slopes
gently at the shore of the impoundment. No known areas of slope
instability are reputed to exist around the reservoir.

3.2 EVALUATION

The visual inspection revealed several deficiencies on this structure. ‘
The following items were noted:

1. The seepage at the toe of the earthfill embankment near the left
abutment should be monitored and records should be maintained to
detect changing conditions which might affect the safety of the
facility.

2. Woodchuck holes were detected on the downstream face of the
embankment. Appropriate steps should be taken to eliminate
woodchucks from the embankment.

3. The slopes of the embankment should be cleared of trees and brush and P
sod cover should be established to allow easy access to the slopes
for inspection.

4. The earth embankments at the abutments of the spillway should be
cleared of trees and brush and material should be replaced to bring
the crest to a uniform elevation throughout their entire length.
Steps should be taken to secure these areas from traffic by the
public.

5. The displaced riprap on the upstream face of the earthfill embankment
should be repaired.




SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1

4.2

4.3

4.4

4.5

PROCEDURES

This reservoir provides the main supply of water for the City of Troy
Public Water System. Water levels at the impoundment are monitored by the
Department of Public Utilities. The dam is inspected periodically by
personnel from the department. Excess flows are allowed to discharge
through the spillway. During spring runoffs, the reservoir drain is
opened to allow flow from this facility.

MAINTENANCE OF THE DAM

Maintenance and operation of the dam is controlled by the City of Troy,
Department of Public Utilities. Periodic visits are made to the site to
check on conditions of the facilities. Conditions at the site indicate
that the facility is generally well maintained. No formalized inspection
system is in effect at the facility.

MAINTENANCE OF OPERATING FACILITIES

The valves controlling flow through the reservoir are in operating
condition and well maintained.

DESCRIPTION OF WARNING SYSTEM

No warning system is in effect at present.

EVALUATION

The dam and appurtenances are normally inspected by personnel from the
City of Troy, Department of Public Utilities although the inspection
procedure is not formalized. The following procedures should be adopted
by the Owner:

1. A formalized inspection system should be adopted and records main-
tained so that changing conditions at the facility may be readily
detected.

2. A flood warning and emergency evacuation plan should be implemented
to alert the public should conditions occur which could result in
failure of the dam.

. . .
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1

5.2

DRAINAGE AREA CHARACTERISTICS

The vast majority of the Tomhannock Reservoir is located in Pittstown, New
York, with a small portion of the reservoir and the reservoir spillway
located in Schaghticoke. The dam has a drainage area of 67 square miles,
which is characterized by wooded and agricultural areas interspersed by a
few hamlets. The basin slopes vary from moderate to steeply sloped
hillsides. A few small ponds and lakes are located in the drainage basin,
but have little effect on the inflow to Tomhannock Reservoir due to their
small storage capacities. The reservoir has a surface area of 2.7 square
miles and discharges into Tomhannock Creek which flows in a northwesterly
direction to its confluence with the Hoosic River.

ANALYSIS CRITERIA

The purpose of this investigation is to evaluate the dam and spillway with
respect to their flood control potential and adequacy. This has been
assessed through the evaluation of the Probable Maximum Flood (PMF) for
the watershed and the subsequent routing of the flood through the reser-
voir and the dam's spillway system. The PMF event is that hypothetical
flow induced by the most critical combination of precipitation, minimum
infiltration Toss and concentration of run-off of a specific location that
is considered reasonably possible for a particular drainage area.

The hydrologic analysis was performed using the unit hydrograph method to
develop the flood hydrograph. Due to the limited scope of this Phase I
investigation, certain assumptions based on experience and existing data,
were used in this analysis and in the determination of the dam's spiliway
capacity to pass the PMF. In the event that the dam could not pass 1/2
the Probable Maximum Flood without overtopping, additional analyses are to
be performed on potential dam failures if the dam is designated as a High
Hazard Classification. This process was done with the concept that if the
dam was unable to satisfy this criteria, further refined hydrologic
investigations would be required.

The U.S. Army Corps of Engineers' Hydrologic Engineering Center's Computer
Program HEC-1 DB using the Modified Puls Method of flood routing was used
to evaluate the dam, spillway capacity, and downstream hazard.

Unit hydrographs were defined by Snyder coefficients, Cy and C,. Snyder's
Cy was estimated to be 2.0 for the drainage area and Cp was esgimated to be
0.625. The drainage area was divided into sub-areas tb model the varia-
bility in hydrologic characteristics within the drainage basin. Run-off,
routing and flood hydrograph combining was then performed to obtain the
flow into the reservoir. In this analysis, the reservoir pool was assumed
to be at the spillway crest elevation at the start of the storm and out-
flow through the low level outlet was assumed to be zero.




5.3

5.4

5.5

5.6

5.7

The Probable Maximum Precipitation (PMP) was 19.4 inches according to
Hydrometeorological Report (HMR #33) for a 24-hour duration storm,

200 square mile basin, while loss rates were set at 1.0 inches initial
abstraction and 0.1 inches/hour continuous loss rate. The loss rate func-
tion yielded 83 percent run-off from the PMF. The peak for the PMF inflow
hydrograph was 79,084 cfs and the 1/2 PMF inflow peak was 39,282 cfs. The
storage capacity of the reservoir above the spillway reduced these peak
flows to 51,461 cfs for the PMF and 23,126 cfs for the 1/2 PMF flow.

SPILLWAY CAPACITY

The spillway is an uncontrolled weir 300 feet in length with an inclined
crest and rounded downstream corner. The discharge capacity at the top of
dam elevation is 43,560 cfs.

SPILLWAY CAPACITY

Flood Peak Discharge Capacity as % of Flood Discharge
PMF 51,461 cfs 85%
1/2 PMF 23,126 cfs 188%

RESERVOIR CAPACITY

The reservoir storage capacity was obtained from a curve prepared by the
City of Troy, Bureau of Engineering, in 1951 for the storage capacity of
the reservoir above elevation 355 and from USGS mapping. The resulting
estimates of the reservoir storage capacity above elevation 355 are shown
below:

Top of Dam 56,610 Acre fFeet
Spillway Crest 35,900 Acre feet

FLOODS OF RECORD

There are no available records on water levels or flood discharges for
this site.

OVERTOPPING POTENTIAL

The HEC-1 DB analysis indicates that the dam will be overtopped by flows
in excess of 85% of the PMF. The abutments will be overtopped by 1.1 feet
by the PMF, but the 1/2 PMF can be passed by the spillway with 3.7 feet of
freeboard.

EVALUATION

The hydrologic/hydraulic analysis indicates that the dam will be over-
topped by 1.1 feet by the Probable Maximum Flood (PMF). However, the
spillway can pass the 1/2 PMF with 3.7 feet of freeboard. Therefore, the
spillway is assessed as inadequate according to the Corps of Engineers'
screening criteria.
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SECTION 6: STRUCTURAL STABILITY
6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The man-made structures responsible for containing the Tomhannock Reser-
voir at its present level include an earthen dam and a separate concrete
spillway. A plan distance of approximately 1,000 feet which exists
between these two structures consists of the areas natural topography,
whose surface is generally slightly higher than the elevation of the
earthen dam.

The 450 feet long earthen embankment and concrete core wall dam, having a
maximum height on the order of 68 feet, shows no evidence of misalignment,
or significant settlement or sloughing, or other conditions which would
indicate serious structural movement or structural distress. However,
damp-soft ground with a limited quantity of surface water exists close to
the downstream toe of the dam near to the left abutment which indicate
that some through-the-dam or underdam seepage occurs. Swamp type vege-
tation (cat-tails) has taken hold in the damp area, an implication that
the seepage condition has been ongoing for some period.

The downstream face of the dam is covered with a dense growth of brush
which includes some small trees; as a result, the sod/grass cover is
sparse. A few small animal burrows were noted in the downstream face.

The visible zone of the upstream face of the dam is protected with a stone
riprap. This protective blanket is in generally good condition but stone
is missing from a few locations. A moderate growth of low and medium
height vegetation exists on the upper section of this upstream slope.

Water flowing across the concrete surfaced spillway drops in two stages to
the downstream channel. The 9-foot upper level drop occurs across an ogee
shaped surface onto a 50-foot long apron leading to the lower level ogee
shaped section, where an approximately 12-foot drop then occurs. Energy
dissipating pool zones are constructed into the aprons at the base of the
upper and the lower spillways. The spillway structure shows no evidence
of structural distress. The exposed concrete gives the appearance of be-
ing in relatively good condition, and no structural cracking or indication
of movement/displacement was noted. The concrete surface is spalling at
various locations, however, the most notable being the face of the lTower
spi}}way where several inches of surface material appear to have eroded/
spalled.

Earthfill sections of limited length back up the concrete abutment walls
at both ends of the spillway, extending to meet the natural topography
adjacent to the spillway area. No evidence of seepage through the abut-
ments or through the earthfill sections was found. Some heavy tree growth
exists on the fill section backing up the left abutment.

1




b. Design and Construction Data

Plans available which relate to the earthen dam indicate that a concrete
core wall penetrating to "hard pan" is buttressed on the upstream side
with an inner or core zone of impervious earth. The elevations to locate
the site's hardpan stratum were determined from a series of test pit
excavations. Unclassified earth is indicated for the upstream shell zone
of the dam and the downstream half of the dam, as necessary to achieve a
completed cross-section having final upstream and downstream slopes of 2
horizontal to 1 vertical. A riprap and paved surface is indicated for
protecting the upstream slope, while a sod surface is indicated for the
downstream slope. No stability calculations or other analysis applicable
to the earthen dam have been made available.

Plans available for the spillway indicate that the concrete section for
the upper level of the spillway structure is connected by a reinforced
concrete apron to an embedded sheet pile and concrete cutoff wall situated
some 12 feet upstream. This upper level concrete spillway section is pro-
vided with vertical and horizontal foundation keys to increase the resis-
tance to sliding and overturning/uplift. The cross-sectional width for
the sheetpile wall and upper level concrete spillway is greater than 50
feet.

The upstream sheetpile and concrete cutoff wall represents a modification
to the originally constructed spiliway structure. Plans indicate that
initially a single Tine of sheetpiling was installed as a cutoff. A slab
between the sheeting and the ogee spilling section did not exist. The top
of the sheeting was about 4 feet lower than the crest of the concrete ogee
section, and the zone between the sheeting and concrete section was filled
with earth, so that only a 4-foot depth of reservior water could exist be-
hind the concrete ogee section.

The second (newer) line of sheeting is situated 4 feet upstream of the
original sheeting. A series of borings were drilled adjacent to the
original line of sheet- piling, as preparation for the design/installation
of that second line which was to extend to rock. The earth between
sheeting lines to approximately a 20-foot depth was excavated for the
installation of the reinforced concrete wall which was then structurally
tied into a reinforced concrete slab/apron that extended to the crest of
the concrete spillway section.

A concrete apron extends from the upper ogee spillway dissipating pool to
the lower level spillway section. Plans indicate a series of underdrains
are provided beneath this apron.

The lower spillway is a concrete section integrated with an older embedded
sheetpiling and masonry dam/wall. Earthfill exists on the upstream and
downstream sides of the now buried older wall to almost the same eleva-
tion. Earthfill against the downstream side of the wall "slopes" serve as
the foundation for the concrete ogee spiliway surface. The downstream

12
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section of this part of the spillway is provided with a foundation key to ;
I provide resistance to lateral movement. j

l Drawings indicating the features discussed above are presented in Appendix
G.

c. Operating Records

Little information relating to the operation of the facility is available.
Three gates exist to control flow through the blowoff pipe extending
through the earthen dam, and these gates reportedly are operated on an
alterpating basis once each year.

d. Post Construction Changes

Mo documentation exists of changes to the spillway structure following the
modification brought about by the installation/construction of the up-
stream sheetpile-concrete cutoff wall discussed in (b) above. The July
1958 report for improvements to the spillway channel, prepared by Camp,
Dresser and McKee, Consulting Engineers, Boston, Massachusetts, recom-
neided that the then noted deteriorated spillway surface be repaired with
yunite, but no information has been made available to indicate such work
was accomplished.

( e. Seismic Stability

A strike-slip fault is present in the valley which was dammed to create
the reservoir., The north block had moved eastward, as shown on the gener-
alized geologic map, Figure 12, Appendix G. A major thrust fault is
located in the area of the dam and spillway. No earthquake activity has
been recorded in the immediate vicinity of the dam.

Although the area is located within Zone 2 of the Seismic Probability Map,
there is a potential for activity equivalent to a Zone 3 designation. The
. earthen dam and concrete spillway structures apparently bear on soil

; overlying rock, but the weak nature of the shale material underlying the
reservoir site might influence the structural stability.

l Earthquakes recorded in the area are tabulated below:
Intensit Location
l Date Modified Mercalli Relative to Dam )
1877 1 17 miles WSW 0
l 1881 111 17 miles WSW i
1907 Iv 22 miles WSW
1916 IvV-v 21 miles W
1955 v 12 miles NW
l 1972 111 17 miles WSW
1972 111 15 miles NW
l 13 '
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f. Evaluation of Structural Stability

Earthen Dam: The earthen dam appears to be in good condition structur-

ally, except for the noted seepage. The seepage condition, apparently

ongoing for a number of years, has not had any adverse structural effect
such as erosion or piping, and a need for correction of a structural
nature is not indicated at this time, However, because minor through or
underdam seepage can lead to serious problems, it is recommended that the
embankment and toe areas experiencing dampness and seepage be monitored on
a continuous basis. Records should be kept of these monitoring observa-
tions to obtain information which could help identify possible causes/
sources of the condition and, importantly, serve as the sentinel to detect
the possibility of a worsening condition and the need for remedial meas-
ures. To observe conditions properly, tall brush and trees should be
removed from the slope and toe areas. Grass and low vegetation which is
retained should be mowed. As a helpful measure, the areas which are
experiencing dampness and seepage should be provided with a blanket of
small crushed rock/gravel to retard soil erosion and provide a surface
which can offer a good visual indication of the quantity and velocity of
seepage flow and allow for the installation of a measuring weir.

Vegetative growth on the dam's upstream slope should be cut, and missing
riprap replaced.

Spillway Structure: Design drawings available for review show the plan

alignment and cross-sections for the spillway structure but do not include
specific engineering information on the properties of the spillway and
foundation materials, nor stability analysis. Plans and cross-sections
studied for the evaluation discussed below are included in Appendix G.

Important components of the overall spillway structure are the sheetpiling
concrete cutoff wall upstream of the upper level overflow section and the
reinforced concrete apron connecting the cutoff wall and the spillway
structure. The cutoff and apron function to prevent water seepage and re-
sulting pressures from acting against both the upper and lower spillway
sections. If the cutoff and apron are effective, the stability of the
overflow sections of the spillway then become most influenced by the force
of lateral earth pressures acting against upstream and downstream vertical
faces (at-rest earth pressures probably act against upstream surfaces,
while passive pressures can develop against downstream faces), and the
friction developed along the base of the spiliway section and the resis-
tance provided by the foundation keys. Because of the relatively great
concrete mass comprising the overflow sections and the relatively limited
lateral earth pressure, the stability of the overflow section is great
against the effects of overturning and sliding. Due to the sloping nature
of the concrete apron extending between the upper overflow section and
cutoff wall, the effect of ice on the structure is expected to be minimal.
Similarly, the structural stability of the cutoff wall would be high; the
cutoff is embedded in earth or concrete for its full depth and is subject
to an active or at-rest earth pressure and hydrostatic pressure on its
reservoir side, which is resisted by passive earth pressure and the
lateral restraint provided by the concrete apron. Unless very weak soil
materials exist against the downstream side of the cutoff wall, passive
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resistance equals or exceeds pressures caused by the active/at-rest plus
hydrostatic pressure conditions.

Driven interlocking steel sheetpiling cannot be assumed to retain water
for an extended period without expecting some seepage through joints which
could have been opened or damaged during the driving operation. For the
condition of wall sheeting seepage, uplift water pressures could eventual-
ly develop against the spillway section behind the cutoff wall, Calcu-
lations of an estimated nature have been performed to obtain an indication
of spillway stability if subject to uplift pressures. Utilizing the
assumption that lateral earth and water pressures acting to cause insta-
bility (sliding or overturning) are counteracted by resisting lateral
pressures and friction acting on the spillway and adjacent upstream and
downstream aprons, the hydrostatic uplift resulting from a reservoir at
the full PMF elevation is close to the condition which could create
incipient instability, if the overflow structure did not develop resis-
tance to uplift from its integration with the upstream cutoff wall and
apron and the downstream apron. Instability from such a severe condition
is considered unlikely because of the time factor involved for uplift
pressures to increase beyond normal due to the retardation nature of soil
permeability and because of the design indication of the presence of apron
underdrains.

The conclusion derived from evaluating the factors involved in the spill-
way design and forces which could act on the spillway structure is that
stability will be retained under PMF and less severe conditions, providing
the composite spillway facility remains in good condition and structurally
integrated. To ensure that the need for maintenance and repair as neces-
sary to retain structural integrity is recognized, periodic inspection
should be performed to examine the surface of the full spillway structure
including the apron on the upstream side of the upper spillway section. A
convenient time to perform the necessary examination could be in the
period when the dam blowoff gates are operated and the reservoir level is
Jowered to the top of the sheetpiling cutoff wall.

15
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1

DAM_ASSESSMENT

a. Safety

The Phase I inspection of the Tomhannock Spillway Dam did not indicate
conditions which would constitute an immediate hazard to human life or
property. However, the dam has some deficiencies which require remedial
work.

The hydrologic/hydraulic analysis indicates that the dam will be over-
topped by 1.1 feet by the Probable Maximum Flood (PMF). However, the
spillway can pass the 1/2 PMF with 3.7 feet of freeboard. Therefore, the
spillway is assessed as inadequate according to the Corps of Engineers'
screening criteria.

The visual inspection did not reveal conditions which would indicate
evidence of structural displacement or instability. The conclusion
derived from evaluating the factors involved in the spillway design and
forces which could act on the spillway structure is that stability will be
retained under PMF and less severe conditions, providing the composite
spillway facility remains in good condition and structurally integrated.

The following specific safety assessments are based on the Phase I Visual

Examination and Analysis of Hydrology and Hydraulics and Structural

Stability:

1. Seepage is occuring at the toe of the earthfill embankment near the
left abutment. Minor seepage and sloughing also occurs beyond the
toe of the embankment.

2. Woodchuck holes were detected on the downstream face of the
embankment .

3. The slopes of the embankment are overgrown with trees and brush.

4. The earth embankments at the abutments of the spillway are overgrown
with trees and brush and the crest of the embankments are eroded due
to pedestrian traffic.

5. The riprap at the upstream face of the earthfill embankment has been
displaced by vandals.

6. No formalized inspection system has been adopted.

7. No warning system is presently in effect to alert the public should
conditions occur which could result in failure of the dam.

b. Adequacy of Information

The information avajlable is adequate for a Phase I investigation.

16




7.2

c. Urgency

Items 1-6 of the safety assessments should be addressed by the Owner and
appropriate actions taken within one year of this notification.

d. Need for Additional Investigations

Investigate the seepage at the toe of the earthfill embankment near the
left abutment. This area should be monitored and records should be main-
tained to detect changing conditions which might affect the safety of the
facility.

RECOMMENDED MEASURES

The following deficiencies should be corrected to insure safety of this
facility:

1. Appropriate steps should be taken to eliminate woodchucks from the
embankment.

2. The slopes of the embankment should be cleared of trees and brush and
a sod cover should be established to allow easy access to the slopes
for inspectionm.

3. The earth embankments at the abutments of the spiliway should be
cleared of trees and brush and material should be replaced to bring
the crest to a uniform elevation throughout their entire length.
Ste?s should be taken to secure these areas from traffic by the
public.

4. The displaced riprap on the upstream face of the earthfill embankment
should be repaired.

5. A formalized inspection system should be adopted to develop data on
conditions and maintenance operations at the facility.

6. A flood warning and emergency evacuation plan should be implemented

to alert the public should conditions occur which could result in
failure of the dam.
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APPENDIX A
PHATOGRAPHS




3. Upstream slope of
embankment section.

4. Downstream slope of
embankment section
at right abutment.

Gatehouse at outlet
of drain line at
center of downstream
slope.
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APPENDIX B
VISUAL INSPECTION CHECKLIST
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1)
i

de.

< 13-15-3(9/80)

VISUAL INSPECTION CHECKLIST

Basic Data

General
Name of Dam JOM HANNOLKe SPILLWAY DAM
Fed. 1.D. # _NY 117 DEC Dam No.

River Basin __HuDsoN -

Location: Town gnmu a;u"]:tﬂ“&:g County KEENSSELRER
Stream Name _TOMMHANNOLUT

Tributary of Heost C B\WERZ

Latitude (N) _42-S2.) Longitude (W) _73-35.2
Type of Dam __EAETH - Filt

Hazard Category HxaH |
Date(s) of Inspection MRY [ 1981
Weather Conditions EJLZ

Reservoir Level at Time of Inspection 3900.04

Inspection Personnel 'F.L“Eé'l.&uﬁkil oA, GOMEZ Q.F.Mﬂ H .
MUSKATT — DYLE Encialig@iaeceCO, NE[l BoNESTEEL -~ OV oF TRy DEPT

OF PoBlic LUTILITISS
Persons Contacted (Including Address & Phone No.)

gicuged QCaAged
CorariSSgnEL oF FOBLC OTIUTIES
C\ £ _TRey ZELMONES 518-210- YS00

(SLeveesce €9
Teoy NY. 12192
History:
Date Constructed {900 — 1965 Date(s) Reconstructed _ 92

Designer _C)[Y OF TRoY (Corsissien oF PoBllc yjolec.

Constructed By _( Mecifatyrl
Owner CI\JY oF Teey




J 93-15-3(9/80)

2) Embankment
a. Characteristics
' (1) Embankment Material E4LCTH Fiy -CHAPATERSTICS
_U NI MW
| (2) Cutoff Type Con(gETE CoRE WRLC,
I (3) Impervious Core _[NPREVIOUS mulEgR( WT yPSTORAGMm
l FiacE OF CoaR® WALL

(4) Internal Drainage System NONE,

(5) Miscellaneous Nong
. b. Crest
K- l (1) Vertical Alignment __No IREEQuUP/TIES No S0

(2) Horizontal Alignment No  SuBSIpENcE opsSBRYED

(3) Surface Cracks NonE 0BseEzJeP — C@es7 1S
! TRavEeseo BY Buen, oD  Bilmineys SuRFACE
I (4) Miscellaneous NONMNE
l c. Upstream Slope
(1) Slope (Estimate) (V:H) | o &
I (2) Undesirable. Growth or Debris, Animal Burrows :zg&g qSgwrl)

AT T0P o+ SLoPE
(3) Sloughing, Subsidence or Depressions NONE oBSexJeD




' 13-15-3(3/80)

(1) Erosion at Contact NoNIE= oBSEPVED

(2) Seepage Along Contact NOME OBSEQED

}) Drainage System

a. Description of System Nou k-
b. Condition of System Nonk
c. Discharge from Drainage System NowR2

) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.) NosLE.




- |3-‘-.s-3(9/80>

S) Reservoir

a. Slopes NO EviDfssclt 0F StoPl (NSTABIeTY.

b. Sedimentation N  JNEORIMNNTIEN.

c. Unusual Conditions Which Affect Dam MoNE

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) _3J Hombs ow
Banuk or CREEL. pPPNROR Y mi(  LDOWwMSTEERsm
b. Seepage, Unusual Growth Noug

c. Evidence of Movement Beyond Toe of Dam ___ afoadE

d. Condition of Downstream Channel Gool_ ERrpe Flowthy

CEcEnTLY /M PReyED. 1959
7) Spillway(s) (Including Discharge Conveyance Channel)

a. General _3oo £T Loxg OCGERE SHAPED SPruLwiyY

8‘[} Hiah

b. Condition of Service Spillway bpoD CoMDITLIM -  rAINoR-
__ConcekTE DETECwRATION AT Holrtawine Jowls.

i A R




.93-15-3(9/80)

3)

s
C;.n

\
w“\
L)

Condiviorrotukarilinsmebpitivey—  NOME

EBNemBNT AT RABuTMEuT OF SALLWURY |5 Ee7SD
DUE Tp TSIESTEMN TEAFFIC- CEEST 13 OvERGReaN
WITH TREES ' Beus# AT LEFT SPiccwhy ABJTSWT .

Condition of Discharge Conveyance Channel __ 40P Cenp¢TteN
NOo  RECEMT Epgescod MoTED,

Reservoir Drain/Outlet

~1af -
Type: Pipe /bp'%onduit Other

Material: Concrete Metal Other STEELrPlPC BrcAsED
1M ConcamTp

Size: S' DIRMETER.  Length 320 £T

Invert Elevations: Entrance 323> Exit 333

Physical Condition (Describe): Unobservable wll
Material: . N
Joints: - Alignment —\
Structural Integrity: —

Hydraulic Capability: To BE Cempuid® ( SIOCFS PER
\
CamP DRESSER « MC GEE  PEPST JoLy 1158

Means of Control: Gate Valve Uncontrolled

Inoperable Other

ibe): _MLC UALYES OPEEAB.E
NUD ExERHS\LED /ANMNOALY

INLBT ConuTRoL QATES 'L X G'-6"
OUTLRET GouTma. 4 GRIE VAR 3o ™A .

Uperation: Operable

Present Condition (Des




9)
i

.13-15-3(9/80)

Structural
a. Concrete Surfaces N”
b. Structural Cracking N4

c. Movement - Horizontal & Vertical Alignment (Settlement) _A44]

d. Junctions with Abutments or Embankments . A4}

e. Drains - Foundation, Joint, Face MNA
f. Water Passages, Conduits, Sluices K}
g. Scepage or Leakage NA




3=iD=31Y/00)
h. Joints - Construction, etc. HQ
i. Foundation MO
j. Abutments g
k. Control Gates N
1. Approach & Outlet Channels NK

m. Energy Dissipators (Plunge Pool, etc.) _uﬁ-

n. Intake Structures Nd .

o. Stability .

p. Miscellaneous F{nﬁ




’3-15-3(9/80)

g 10) Appurtenant Structures (Power House, Lock, Gatehouse, Other)
a. Description and Condition _ WATER SyPPLy (MTAKE I3

i BRMITE TFgom Dgwa , TTS ConPeTioM HAS MO

BEOBWmG oa PhrE AFETY

11) Operation Procedures (Lake Level Regulation):
PZdtm LINE 1S OPENED Delyneg SREINe, RuNoFF

To MimtraiBE Erow oyvER SPruwiy . DEAIN W8S
LoT _oPEnELR? DUBNG _SPPiie O REI DEE T2

ANTC1PRIED DEIvGHT ConDIHANS .
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APPENDIX C
HYDROLOGIC/HYDRAULIC, ENGINEERING DATA AND COMPUTATIONS
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CHECK LIST POR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area
(ft.) (acres)
Top of Dam 40\ 2000

Storapge Capacity

(acre-ft.)

54,000

Design High Water

(Max. Design Pool) NIA -
Auxiliary Spillway
Crest N/A -
Pool Level with
Flashboards NZA o
Service Spilluay
Crest 310 1740
DISCIARGES
Volume
(cfs)
Average Daily N[ﬂ
Spillway @ Maximum High Water (Toe of Bam) ﬂ} 560 ‘
Spillway @ Design High Water NJA
Spillway @ Auxiliary Spillway Crest Elevation NJA
Low level Outlet w/ woler level a¥ Yop of Jam koo
Total (of ai facilities) @ Maximum High Water 44, (Lo
Maximum Known Flood n¥npwn

At Time of Imspection




CREST: ELEVATION: 4Ol %Y

Type: E g e\l

Width: AU By Length: (OO ¢Y

Spillover __ (onerete fzﬂmé__s;u.&mﬁ

Location _ /400" <auly gg méglfaedl‘

SPILLWAY:
PRINCIPAL EMERGENCY

N/A Elevation 390
/4 .
Type _Rounded Crest

Width 300EY

Type of Control

Uncontrolled \//

Controlled:

Type

(Flashboards; gate)

Number

Size/Length

invert Material Concrete

Anticlipated Length
of operating service N/A

Chute Length

Height Between Spillway Crest

& Approach Channel Invert
(Weir Flow) .-




HYDROMETEROLOGICAL GAGES:

Type : Nocé ‘af oresent
RLE
Location:
Records:
Date -

Max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warning System: Nore o g;gbevﬁ

Method of Controlled Releases (mechanisms):

Eive ¥Y. Diometec i

\G ¢
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DRAINAGE AREA: 67 sqg. mi

ORAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: , | Y A
Terrain -~ Relief: Modecole o S\'gg?):* §§QPQL
Surface -~ Soil: Nox VYwowwn

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface condltions)

NoX ¥ovowwn

Potential Sedimentation problem areas (natural or man-made; present or future)

U Xnowy

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

Nowne ¥oown

Dikes ~ Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

"Location: /A
Elevation:
Reservoir:
Length @ Maximum Poo) r.at (Mfles)
Length of Shoreline (@ Spillway Crest) |(.§5 % (nilés)
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March 31,1959
Re: Reoonstruction of ,/
Spillway Channel ’
Dem £110
Touns of Pitistown
& Schaghtiooke

County of Renssolaer

Mr, Roland E, Heacox

Chief Water Plant Operator : /
Melrose laboratory

Molrose, New York

Dear Sir:

The report, plang and specifications filed by you under the
provisions of Seotior 948 of the Conservation Lav for the owner City
of Troy, Pureau of Water, , Jow Tork for the reconstruction of
tho spilluway ohannel of Dem 0 in the Towns of Pittstown and
Schaghticoke, County of Renasslaar, are approved to the extent of
the authority vested in the Superintendent of Public Works under the
above mentioned statute,

One set of plans and specifications, formally starped
ap; roved, 1is being returned herewith,

Yory truly yours,

R, ¥, Dayton
Deputy Chief Enginesr
By
D, C. Ogstury
Assoo, Civil Enginesr
JEP:f8
Fnel,

st i . . “ e e
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W“’ March 26, 1959
N/\ /" A
,"I ~ b .
', ; Co .L_
- Mr. E. W, DBYtOH 9 e N
’ Deputy Chief Engineer %} N
Division of Canstruction )
Department of Public Works WE

"S' !E% Trov New Yors Home of “Hnele Sam”

T —

4 , CITY OF TROY

I Melvose Laboratory

BUREAU OF WATER

> E'-H:Acox PE

F W R PLANT OPERATOR

ek M EANNELLO

MELROSE. NEW YORK

State of New York
, Albany 1, New York

Dear Sir: Attention: Mr., D/ C, Ogsbury

Assofiate Civil Engineer
Ref: Reconstrugtion of Spillway
Channel, /Dam #110
We are sending you, under separfite cover, two i
copies of those sections of the plgns and specifications %
for Contract #1 which are applicaﬁle to the work at i
the Tomhannock Spillway Channel. i
Bids were received on this work on March 20th g
last and we expect to make an early award of the
contract,

I hope we will receive your approval of this

work without delay.

Very truly Zggnc
’ 6"(2’[{ / ‘< ]
ROLAND E, HEACOX, P.E
Chief Water Plant Ope

REH/1h
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eh 13, 1959

REs Reocnstruction of
Spillvay Cheannel
Dan #2110 /
Towns - Pittstown & 7
Schaghtiocoks )/
County~ Rensselasr /

M, Roland E, Beaocox /
Chief Water Plant Operator
Troy Vator Bureau

Troy, Rew York

Dear 8ir:

Recsipt of an application and report prepared by the
fire of Camp, Dresser and McKee, Consulting Enginsers, and the
return of data previously loansd to you, all pertaining to the
above named dam, is hersby sclnowladged.

We have reviewsd end studled the report and preliminary
plans and find the proposed reconstrustion of spillwvay chanmel to be
satisfactory to us.

Rowaver, bafaore w grant formal spproval of the ?ropond
project it will be necessary for you to sudbcit to us two {(2) sets
of the final plans and epecifications,

Yery truly yours,

E. ¥V, Dayton
Deputy Chisf Enginser

BYs

D, C. Ogsbury
Associate Civil Engineer

JP/en




Form B4i. (SD-TN) 1M &8 O Co e L T A
ora.uu( tald ! :

§TATE OF NEW YORK

ton S PP . e

DEPARTMENT OF PUBLIC WORKS

ALBANY

Received LA 6 LDST oo Dam No.. XQ~#
Disposition ﬂ/ﬂ y Vd'//‘/dﬂ'bg/xly.{? 'Watershed .QPRQI...E.!!@Q.QBI. ......................... -
Foundation inSpected «.....o.ovvvomoeoooooooooeoeeooeeoeooeeeeeoon
Structure inspected -......... ettt

Application for the Construction or Reconstruction of a Dam
Application is hereby made to the Superintendent of Public Works, Albany, N. Y., in compliance with the

provisions of Section 948 of the Conservation Law (see third page of this application) for the approval of Emrtmd 1

Mdmwings, marked.. TX0Y,. . New York .Repart on Improvements.to.........
Water Supply July, 1958 - - : '

construetion spillw. chw
herewith submitted for the i } of a gm hc:re?ny descn .ekll provisions of law will be complied

econstruction
reconstruction

with in the ®restion=of «the- propoced.danm It is intended to complete the work covered by the application about

December 1959 .. (Construction of Das completed in 1904)
Date) . L . - - s

1. The dam on. Towhanneck Creek . . . . flowing into.. Hoosic River in the
owSof Pittatown & Schaghticoke County of . Reneselaer .

and.3.miles. Northeast of Melroae, N.Y, on Melrose-Valley Falls Road.

(Give exaer distancs 234 direction from s well-kastm bridge, dem village, mals srem-rosde s¢ mouth of & stream)
2. Location of dam is shown on the. Tomhannock SE/4. Cohose. . 15' .. . . quadrangle of the

United States Geological Survey. . S T _ L .

3. The name of the owner is. Gty .0f Troy, N.Y¥. _Bureau of Water .
4. The address of the owner isCA %y Hall . State St. Tro C9_Py SO
5. The dam whtbe used for.. WARSE SUDPAY .

7. The watershed above the proposed dam 1s§7 ........................................... square miles,

8. The proposed dam will create a pond area at the spillcrest elevation of.... 2979 -acres -

and will impound. 156,563,000 .. ... .. .. cubic feet of water.




~r-§-n-.ém.....,,______‘ ) .

9. The maximum height of the proposed dam above the bed of the stream is. 802 _feet.. == ___inches.
10. The lowest part of the natural shore of the p&d P (N feet vertically above the spillcrest,

and everywhere else the shore will be at least........ 20 . e, feet above the spillcrest.
11. State if any damage to life or to any buildings, roads or other property could be caused by any possible

12. The natural material of the bed on which the proposed dam will rest is (clay, sand, gravel, boulders,

granite, shale, slate, imestone, 1e.) ... .oormeeeeoeeee s e

‘ failure of the Proposed Jami oot eee e e mea e e e e e aean e mmren o

15. State the character of the bed and the banks in respect to the hardness, j)erviousness, water bearing, effect

of exposure t0 air and to water, uniformity, rC...... e

........................................................................................................................................................................

...................................................................................................................

]

i8. The spillway is designed to safcly. discharge... 23,000 . cubic feet per secand.
H
19. Pipes, sluice gates, etc., for flood dischargegnrﬁbe provided through the dam as follows:

& 30 in¢h gate valves . et et

........................................................................................................................................................................

20. What is the maximum height of flash boards which will be used on this dam?...NORe® .- ... .. . '

21. ArroN. Below the proposed dam there will be an apron built of Rone i
feet long across the stream,.........cccocecemevnennnne feet wideand..................... feet thick,

22. Does this dam constitute any part of a public water supply?......... Yes et rseneeasaneneatarane s sreenaeees

M—
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INSTRUCTIONS
Read carefully on the third page of this application the law setting forth the requirements to be complied with

in order to construct or reconstruct a dam. )

Each application for the construction or reconstruction of a dam must be made on this standard form, copies of
which will be furnished upon request to the State Department of Public Works, Albany, N. Y. The application must
be accompanied by three sets of plans, and specifications. The information furnished must be in sufficient detail in
order that the stability and safety of the dam can be determined. In cases of large and important dams assumptions
made in calculating stresses and stability should be given.

Samples of materials to be used in the dam and of the material on which the dam is to be founded may be
asked for, but need not be fumished unleSs requested.

1i the dam constitutes a part of a public water supply, application should be made to the Water Power and
Control Commission under Article X1 of the Conservation Law.

An application for the construction or reconseruction of a dam mnst be signed by the prospective owner of the
dam or his duly authorized agent. The address of the signer and the date must be given as provided for on the last
page of the application form.

SECTION 948 OF THE CONSERVATION LAW

§ 948. Structures for impounding water ; inspection of docks; penalties. No structure for impounding water
and no dock, pier, wharf or other structure used as a landing place on waters shall be erected or reconstructed by
any public authority or by any private person or corporation without notice to the superintendent of public works,
nor shall any such structure be erected, reconstructed or maintained without complying with such conditions as the
superintendent of public works may by order prescribe for safeguarding life or propesty-against danger therefrom.
No order made by the superintendent of public works shall be deemed to authorize any invasion of any property
rights, public or private, by any person in carrying out the requirements of such order. The superintendent of public
works shall have power, whenever in his judgment public safety shall so require, to make and serve an order, setting
forth therein his findings of fact and his conclusions therefrom, directing any person, corporation, officer or board,
constructing, maintaining or using any structure hercinbefore referred to, either remove the said structure or to
repair or reconstruct the same within such reasonable time and in such manner as shall be specified in such order, and
it shall be the duty of every such person, corporation, officer or board, to obey, observe and comply with such order
and with the conditions prescribed by the superintendent of public works for safeguarding life or property against
danger therefrom, and every person, corporation, officer or board failing, omitting or neglecting 30 to do, or who
hereafter erects or reconstructs any such structure hereinbefore referred to without submitting to the superintend-
ent of public works and obtaining his approval of plans and specifications for such structures when required to do so
by his order or hereafter fails to remove, erect or to reconstruct the same in accordance with the plans and specifica-
tions so approved shall forfeit to the people of the State 3 sum not to exceed five hundred dollars to be fixed by the
court for each and every offense ; every violation of any such order shall be a separate and distinct offense, and, in
such case of a continuing violation, every day’s continuance thereof shall be and be deemed to be 2 separate and
distinct offense. Such order shall not contain any provision to compel the owner to make repairs or proceed with
reconstruction as specified in this section by any type of construction other than that of the dam itself. In addition
to said forfeiture upon the violation of any such order, the superintendent of public works shall have power to enter
upon the lands and waters where such structures are Jocated, for the purpose of removing, repairing or recopstruct-
ing the same, and to take such other and further precautions which he may deem necessary to sfeguard life or
property against danger therefrom. In removing, repairing and reconstructing such dam the superimendent shall
not deviate from the method, manner or specifications contained in the original order. The superittendent of pub-
lic works shall certify the amount of the costs and expenses incurred by him for the removal, repair or reconstruc-
tion aforesaid, or in anywise connected therewith, to the board of supervisors of the county or commties in which
the said lands and waters are located, whereupon it shall be the duty of such board of supervisory o add the
amount so certified to the assessment rolls of such locality or localities as a charge ageinst the real prperty upon
which the dam is located designated or described by the superintendent of public works as chargesiie therewith,
and to issue its warrant or warrants for the collection thereof. Thereupon it shall become the dety of sach locality
or localities through their proper officers to collect the amounts 50 certified in the same manuer as ofier taxes are
collected in such locality or localities, and when collected, to pay the same to the superinteodest of ablic works




who shall thereupon pay the same into the treasury. Any amount so levied shall thereupon become a lien upon the

real property affected thereby, to the same extent as any tax levy becomes and is a lien thereon.

Any person in interest may, within thn‘ty days from the service of any such order, appeal to the supreme court
to determine the reasonableness of such order. At any time during such appeal to the supreme court upon at least
three days’ notice, the party appealing may apply for an order directing any question of fact to be tried and deter-
mined by a jury, and the court shall thereupon cause such question to be stated for trial accordingly and the findings
of the jury upon such question shall be conclusive. Appcals may be taken from the supreme court to the appellate
division of the supreme court and to the court of appeals in such cases, sub]ect to the lmutat:ons provided in the
civil practice act,

This section shall not apply to a dant where the area draining into the pond formed thereby does not exceed
one square mile, unless the dam is more than ten feet in height above the natural bed of the stream at any point or
unless the quantity of water which the dam impounds exceeds one million gallons; nor to a dock, pier, wharf or
other structure under the jurisdiction of the department of docks, if any, in a city of over one hundred and seventy-
five thousand population. This section as hereby amended shall not impair the effect of an order heretofore made
by the conservation commission or commissioner under this section prior to the taking effect of chapter four hun-
dred and ninety-nine of the laws of nineteen hundred and twenty-one, nor require the approval by the sunerintend-
ent of public works, of plans and specxﬁcatxons theretofore approved by such commission or commissic-21 under
this section.

The foregoing information is correct to the best of my knowledge and belief, and the construction will be
carried out in accordance with the approved plans and specifications.

City of Troy, N.Y. Bureau of Water , Owner ,
(“\
By ... V.JJ«\/ #‘ %f ]l/£ ............ PPy i , authorized agent of owner.
seph F. den Comnissioner Publ c V rka
Address of l:'(glner ..... C. Hau. State. Stﬁ Tray, Na¥a .. ... Date.. Jmn...z..i..mﬂ




Mr, Boland E, Heacox / .
Chief Water Plert Qperntor / i
Troy Uater Buresn ! -
Troy, Bev York i

\, This is t0 remind you that you have on loan fiom us the N Lo
following items: ' Voo

1., One blueprint of existing dam #110
2, Rne olippings pertaining to daa £110
3. One U,8.G.8, nep
&. Tour applicetions dated as followss
April 17, 1918, June 20, 1916, Jure 20, 1916 i
snd August 2, 1926
If you have already mede photostatic copies of the above
itens, zmay we request you to return them to this Department,
attention of Mo, D. C. m.m. ‘at your sarliest convenience,

Yoy truly yours,

Ghief Exginesr .
‘ -
b. c. ogatury

Assoc, Civil Enginees

JEPifs
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July 11, 1958

Mr. Joseph F. Hayden
Commissioner of Public Works
City of Troy

Troy, New York

Dear Mr. Hayden: ’ . Report on Improvements to Water Supply

In compliance with the terms of our letters of May 8, 1968, and May
23, 1958, addressed to Mr. Roland E. Heacox, Chief Water Plant Operator

* of the Troy Water Bureau, and subBequent instructions from Mr. Heacox,

we have made an engineering investigation to prepare preliminary designs
and cost estimates for the construction of certain water supply facilities
which are needed at once either for the purpode of preventing failure of
major water supply works or for the purpose of protecting the quality of the
water delivered to the consumers and the reliability of the supply. The re-

sults of our studies are presented in detail in the following report and are
summarized below,

Summary

The total estimated cost of works recommended for immediate con-
struction 18 $43C, 850, including allowances for engineering and contingencies.
The items covered in this report which are recommended for immediate
construction are: (1) improvements to blow-off facilitics at Tomhannock
Dam, estimated to cost $11,200; (2) improvements at Tomhannock Intake,
estimated to cost $37,600; (3) reconstruction of Tomhannock Spillway channel,
estimatod to cost $320, 400; (4) desilting of Quacken Kill diverting reservolr,
estimated to cost $33,750; (5) improvement of chlorination facilities at
Quacken Kill diverting reservoir, estimated to cost $12,600; and (6) improve-
ment of chlorinating facilities at the Vanderheyden Reservolir, estimated to
cost $18,300.

CONSULTING ENGINEERS ATES MONAS AR maTL upaTSLNS

SHCwEBat-t AN, SCwavl THE A"

CES 2% AND Suri RV 5100




Mr. Joseph F. Hayden ~ 2
July 11, 1958

The most important of the six itemns recommended for immediate
construction is the Tomhannock spillway channel, which represents over
70% of the total estimated cost of all aix items. The existing channel is
{n an advanced stage of destruction. I it is not replaced immediately,
there is danger of loss of the highway bridge and of the Tamhannock spill-
way dam itself by floods of moderate size which may be expected at any
time. R is strongly recommended that authorization for construction be
obtained as quickly as possible 8o that the project can be undertaken this
fall when the reservoir can be drawn down. I authorization 18 obtained
within about a month's time, it should be possible to camplete construction
prior to the 1959 spring runoff.

Some improvements not considered in this report but which have
been studied by Mr. Heacox are also urgently needed at this time. More-
over, A comprehensive engincering study of the entire system, such as 3
described in our letter of April 9, 1958 to Mr. Heacox, is badly needed
to develop & long-range plan for the rehabiljtation and improvement of the
entire system. The water is of poor quality and not adequately treated
according to modern standards for the protection of the consumer and
thc supply and distribution works have suffered from many years of
naglect.

We wish to express our appreciation to you, to Mr. Heacox, to
Mr. Smith, and to other members of the staff of the Department of Public
I Works for the cooperation given us in our studies.

Yours very truly, °

CAMP, DRESSER & McKEE

By
#KMM Q% .
Thomas R, Camp
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TROY, NEW YORK

REPORT ON IMPROVEMENTS TO WATER SUPPLY

.

. _8cope of Investigation

The purpose of the investigation described in this report was to pre-
pare preliminery designs and cost estimates for the construction of certain
water supply facilities which are needed at once, either for the purpose of
preventing failure of major water supply works or for the purpose of protect-
ing the quality of the water delivered to the consumers and the reliability of
the supply. Some improvements not considered in this report, but which have
been studied by Mr. Heacox, are also urgently needed at this time. Moreover,
a coraprehensive engineering study of the entire system, such as described in
our letter of April 9, 1958, to Mr. Heacox, s badly needed to develop a long-
range plan for the rehabilitation and improvement of the systom.

The items covered in this report are (1) improvements to blowoff facili-
ties at Tamhannock Dam, (2) ireprovements at Tomhannock intake, (3) rocon-
struction of Tomhannock spillway*channel, (4) desilting of Quacken Kill diverting
reservoir, (5) improvement of chlorination facilities at Quacken Kill diverting
reservoir, and (6) improvement of chlorindting facilities at the Vanderheyden

Reservoir. . . . .

' The results of the studies for each of these itama are presented in de-
tail below, together with cost estimates and recommendations.

1. Blowoff Facilities at Tomhannock Dam
The dam presemntly contains three sluice gates with }-ft 8-in by 4-4t 6-in
clear openings at the upstream toe of the dam, under about 50 ft of water. These
sluice gates discharge through a 5-ft diameter steel pipe encased in concrete
laid under the dam to the downstream toe of the dam. At the' downstream toe of
the dam the 5-ft pipe enters a header arrangement which discharges through four

30~in gate valv;s into a small stilling pool.

There is no record of the sluice gates having been operated for many
years prior to this investigation. Bome years ago a diver who inspected the sluice
gates reported that one of the gntes had a broken stem, and that onc or more of

the gates were covered with bags of cement. It was essontial that the blow-off fa-

cilities be put in working comdition so that they can be used during the proposed
reconstruction of the spillway channel.
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With the assistance of employees of the Troy Water Buresu, water
was pumped into the 5-ft pipe under the dam to develop an exceas pressure on
the underside of the sluice gate® of about 3 psi, thus loosening the sluice gates
from their seats. Mud which had settled on top of the sluicegates was flushed
off by & diver, and the sluice gates were slowly opencd. Successtive operation
of the four 30-in gate valves and the sluico gates indicated that sll were in
working order. An inspection was made of both the sluice gates and the valves
which indicated that all were in good condition and required only minor repairs.
A detafled report on the inspection is included in Appendix A.

The capacity of the blow-off works with all three slujce gates and al’
four gate valves open is estimated at about 570 cfs. - This is about 8. cfs per
squarc mile of drajnage area for the 66 square miles tributary to the Tom-
hannock-Reservoir. A study of flow~duration curves on similar watersheds indicates
that flows in excess of this figure may be expected only about 3% of the time.
During the construction of the new spillway channel, # {8 proposed to draw the
water level down about 8.5 ft, so &s to provide storage capacity for a 4-in
storm-water runoff. This can be accamplighed in 8 to 10 days with all blow-off
facilities opon, but it may be desirable to reduce the rate of discharge some~
what to avoid excessive scour downstream from the dam. A 4-in storm-water
runoff should be adequate to care for any storm which may reasonably be ex-
pected during the period of construction of the spillway channel.

Although the sluice gates and gate valves are operable, it i8 necessary
to rehabilitate anA reconstruct portions of the blow-off facilities. The gate house
on top of the dam and the gate house which houses the 30-in gate valves at the
toe of the dam must both be partially reconsStructed. The sluice gate stems along
the upstream slope of the dam are of 2, 5-in stecel on bronze rollers at 10-ft
intervals. Each stem is made up of 10-ft bars with couplings and pins. The
couplings are in good condition. The exposed ends of thu pins are corroded badly,
but it i8 not proposed to replace them at this time. There 18 some gravel around
the stems phich must be removed, so that it will not interfere with the free mo-
tion of the couplings. The sluice gates are of cast iron and appear to be bronze-
mounted, and are provided with wedges.

The stilling pool at the downstream end of the blow-off must be provided
with stone riprap so as to retard erosion and prevent undue undermining when
the works are discharging water fram the reservoir. The concrete headwal] at
the end of the blow-off system must also be restored.

Consideration was given to the nacessity of coment lining of the S-ft dlamoter
steel pipe through the dam. This is a 1/2-in steel riveted pipe surroundsd by
massive concrete, and inspection of the interior revealed some very small leaks.

The pipe should be cementglined, but this tmprovement can be deferred until other
pipes in the system are cement lined.
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The three sluice gates and four 30-in gate valves described above are
bhand operated. All are dfficult to opcrate because of their size and age. We
have given consideration to the {nstallation of electric motor drives for opera-
tion of these gatus, but are df the opinjon that the relatively infrequent opera-
tion of these gates would not justify the cost of individual motor drives. However,
considering the pogsibility that these gates may on occasion have to be operated
quickly, which available’pefsonnel at the reservoir may be physically unable
to accomplish, we recommend that a portable motor-driven gate operator, to-
gether with a suitable gasoline-engine-driven generator, be acquired. The esti-
mated cost of this equipment includes an allowance for modifications to the axist-
ing gatc stands to facilitate the usec of the portable equipment.

The portable gate operator described above will also be available to
operate the 6 sluice gates In the intake structure, which is discussed in the
following scction.

The estimated cost of the Linprovements to the blow-off facilitics at Tom-
hannock dam as described above 1s $11, 208, itemizad as shown in Table 1.

TABLE 1. ESTIMATED COST OF IMPROVEMENTS TO
BLOW-OFF FACILITIES

Improvements at Upper Gate House $800

. Work on Sluice Gates 500
Improvements at Lower Gate Houbke 3,700
Portable Gate Operator 4,000
4 $9, 000

Contingencies and Engineering, 25% 2,200
$11,200

2. bnprovemeits to Tombannock Intake Structure

The {ntake buflding presently comains no screening facilitics of any kind.
The need for screening is obvious, but because of the lack of such screening fa~
cilities, no operating experience is available on screening problems which may
arise (volunic of leaves, debris, small fish, microscopic organisms, etc.) R is
not known, thereofore, whether the installation of mechanical screens would be
justified. There is not sufficient spacz within the present structure to install
mechanical scrcens, and the cost of installing mechamical screens in an extension
of the present intake structure would be very great and unjustified on the basis of
present knowledge. N is thorefore proposed that hond screens should be installed
iritially, and if future operating expcricnce indicates that mechanical screens
would be desirable, they can be installed as a part of the future oversll program,
probably at tho new filtration plant, 1f one is constructed on the transmission main
between Tomahnnock and the city.




As a part of the work required for the i{nstallation of the hand screens,
it is proposed to have stoplogs coustructed and inserted st both ends of the gate
chan.bers, so that each chamber may be unwatered one st a time. While the
chas.ber 18 unwatered, the guides for the hand screens will be installed. Two
sets of screens will be installed with permanont 1ifting arrangement for both
screens and stoplogs. R i8 proposed to remodel the building so as to provide
& place for washing the hand scroens and to provide necessary additional
' operating space. The existing wood roof shows evidence of dry rot and should be

replaced. In connection with the roof replacement, hoisting provisions will be
made for removing and washing the hand screens.

g The outside openings for each of the threg sluice gates in each chamber

of the intake structure are provided with steel bar racks consisting of l-inch

round bars 4 inches on centers.” These racks are reported to 8Be badly deterjorated
because of corrosjon, and it i proposed to replace then: all.

The six eluice gatos are cast iron, bronze-mounted, At least one of the
stnins §8 conipletely corroded through. It is proposed to replace all of the stems
and to examine and rehabilitate the sluice gates whore required.

There are two dry feeders in the intake house which are used for feeding
lime into the intake cbhannels. These focders have on accasion been out of service
because of faflure of the pump which provides solution water to the dry feeders.

B is proposed to provide duplicate facilitics.for supplying water to the lime for

feeding.

The retaining wall at the end of the building sdjacent to the reservoir is
badly deterjorated and &ust be rcconstructed. We propose to restore this wall
and provide additional protoctive riprap.

The estiniated cost of conatruction of the hmprovements st the Tomhannock
intake 5 $37, 600, ftomized as shown in Tahle 2,

' TABLE 2. ESTIMATEDCOST OF IMPROVEMENTS TO
TOMHANNOCK INTAKE

Two sets of stoplogs and lifting frame $4,100
Haond screens, guides, liting device, baffles and screen wash space 10, 600
Replacing bar racks 2,000

Sluice gate inspection, repeir and renovation, stem replacement,
allowance ' 6,000
Riprap for erosion protection ) 2,000
Building improvements . 4,500
Additioms] equipment 1,000
$30, 100
' i Contingencies end Engineering, 25% 7,500
‘ $37,600
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3. Reconstruction of Tomhannock Spillway Channel

Description of Existing Channel

The existing spillway at Tomahnnock Reservolr is constructed of con-
crete with a crest 300 ft long at Elev. 390 U.8.G.S. base. The abutments pro-
vide a freeboard above the spillway crest of about 11 ft. The spillway itself is
in good condition, except for a few places where the concrete has deteriomted.
It 18 proposed to ropair these places with gunite.

The channe} downstpeam fram the spillway section 18 comparatively
level for a distance of about 800 ft and is unpaved. During floods, this reach of
the channel forms a pool at relatively low velocity and is not subject to appreciable
scour. R is proposed to remove-the small trees which have grrown up in this
channel.

A county road crosses the spillway channel by means of a bridge approxi-
mat.ely 850 ft downstream from the main spillway section. The channel is 80 ft
wide under the bridge and is paved with concrete reinforced only with light wire
mesh. The bridge 18 supported on concrete abutments with a clear helght of about
10. 5 ft above the paved channel. The bridge and the abutments appear to be in
fair condition, although they are abait fifty years old. Nothing i1s known of the
foundations of the abutments. The concrete pavement in the bottam of the channel
at the bridge is badly deteriorated and must be replaced. The top of the pavement
under the downstream side of the bridge 1s at approximately Elev. 370, about 20
ft lower than the crest of the epillway itsclf.

At the downstream side of the bridge are granite masonry steps which
drop vertically about 7 ft in g distance of about 17 ft. The tope of the concrete
walls on either sido of the 80-ft channcl also slope down paralle] with the alope,
of the steps. These granite stops have scttled at some points indicating scour
of the foundation, and the retaining walls show erosion near the junction with th
steps.

Downstrean) from the above-mentioned masonry steps, the bottom of the
channel was paved with concrete reinforced oaly with light wire mesh for a distance
of about 136 ft within which the channc) dropped only about 2 feet. The west wall
and hottom pavement of this reach of the channol have been complctely destroyed
at the downstrcam end for about half tho length. The wall on the wost side is
still in place, but both the wall and pavement are in very poor condition and must
be replaced. The subgrade undor the dcstroyed channol has been undermined to
2 dopth of about 15 ft.

Just downstream from the aforementioned flat reach of channel was a
second set of granite masonry steps which dropped a vertical distance of about
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| 11 ft in a distance of 25 ft. These steps are almost completely gone, but the
remnans are scattered in the bed of the eroded channel. Tho east retaining
wall is still in place, but the west retaining wall is completely goné. Just
downstream {rom this secoid set of granite steps was another reach of concrete
paving about 60 ft long, the top of which was approximately at Elev. 850, or
40 & lower than the spillway crest itself. This slab is practically all gone. The
retaining wall on the west Bide is campletely destroyed, and the retaining wall
on the east side 1s about half gone,

Just downstream from the aforementioned slab was another set of
granite steps which dropped a vertical distance of about’5 ft in a distance of
20 ft. The remnants of this set of steps are scattered in the bed of the stream.

. Just downstream from the third set of steps was another concrete slab
for a distance of about 35 ft. Most of this slab is destroyed. This slab approaches
a concrete spillway section 80 ft long with its crest at Elev, 344, The west abut~
memt of this section has been washed out, but the section itself can be repaired
and uscd. This spililway section terminates the improved portion of the spill-
( way channel. The patural channel downstream is comparatively flat.

The accompanying photographs on Plate 1 fllustrate the damage which
has been done to the spillway channel. One set of these photographs was taken
last summer, and the second set was taken this summer. They {llustrate the
amount of destruction which has taken place in a single year.

The subgrade of this channel 1s a hard mixture of clay, silt and gravel,
which is stable at velocities of up to 6 to 8 {pe characteristic of tranquil flow
through pools but is easily eroded at velocities of 30 to 50 s characteristic of
supercritical flow downstream from controls. If repairs are not made to this
channel at once, there 18 danger that thc erosion may progress rapidly upstream
and take out the bridge and the bridge abutmenta. A single major storm might
accomplish this destruction. After the bridge and the bridge abutments are
washed out, the erosjon can progress upstream and menace the spillway itself.
R 18 thus essential that this spillway be reconstructed at the earliest possible
datc. We strongly recoumend that this reconstruction bo accomplished before
the 1959 spring runoff. This will require that the preparation of plars be started
within about & month.

Flow Capacity of Spillway Channel

The 300-ft spillway section itsclf has a flow capacity of about 23, 000 cfs,
with an 8-ft head and a 3-ft {reeboard at the top of the dike above the water surface.
The flow capacity of the 80~ft spillway channe] under the bridge is about 9, 000 cfs
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or only about 40% of the capacity of the spillway section itself. It was necessary,
therefore, to determine whether any capacity in excess of 9, 000 cfs is required
for the spillway channel in ordér to minimize the hazard of washout during major
floods.

There are no records of actual flood flows in the existing spillway
channcl, but it is known that no flood was deep enough in the channel to touch
the bottom of the bridge floor systcm. 1t is evident, therefore, that no flood
as great as 9,000 cfs has occurred since 1906, a period of 52 years.

The U. 8. Geological Survey Gaging Station on Poesten Kill at Troy, with
8 tributary area of 89 sguare miles, has been in opération since 1923. The greatest
flood of record during this period was 11, 900 ¢fs, which occurred on September 22,
1938, ag a result of the hurricane. This runoff on the Poesten Kill watershed
amounts to 134 cfs per square mile. The rainfall at Albany during this storm
totaled 8 inches from September 17 to 21, inclusive, and was 6 inches for the last
three days of the storm, being 1 inch on the 19th, 2 inches on the 20th, and 3
inches on the 21st. This total rainfall of 8 inches at Albany during the 1938 hurri-
cane storm 18 to be compared with very much bigher total rainfalls in the Catskills
to the south and in the Berkshires and New England to the east. Numerous places
recorded 12 to 15 inches, and the highest was 17. 07 inches at Camp Buck,
Connecticut.

A study of the rainfall during major storms in the eastern United States
from October, 1869, to 1933 ("'Storm Rainfall of Eastern United States', Technical
Reporta, Part V, The Miami Conservency District, Dayton, Ohio, 1936) reveals
that the total rainfall in the Troy-Albany area during any one storm in this period
did not exceed about 8 inches. Much higher total rainfalls were frequently ex-
pericaced to the east {in New England, and to the sotth in the Catskills and in
Ponnsylvania. The highest total rafnfall during a storm in the Troy area since
1935 occurked during the 1938 burricane storm. The New Year's storm of 1849
was accompanied by a total rainfall at Troy of about 7 inches, whereas the total
rajnfall in the Berlshires was about 10 inches. A During this storm the peak rate of
runoff in Poe‘ten Kill was 10, 100 cfs or 114 cfs per square mile.

The record since 1869 appears to indicate that the Troy-Albany area is
protected from excessive rainfall and runoff during major storms such as occur
to the south and to the east. Three major storms occurred during 1955 in the
eastcrn United States, one on August 11-15, accompanying Rurricanz Connie,
another on August 17-20, accompanying Hurricane Diane, and therthird on
October 14~17. None of thesc storms produced severe flooding in the Troy-~
Albany area, but all of them produced excessive rainfall and severe flooding to
the soith and to thc east, excoeding at some points all previous records. A total
rainfall of 19. 8 inches was recorded et Westf{iald, Massachusetts, during the
Auguat 17-20, 1955 storm, and a total rainiall of 13. 2% inches was recorded at
Stamford, Codnecticut, during the October 14-17, 1955 storm. ‘
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. The Hydrologic Services Division of the U. 8. Weather Buresu has made
, ' comprechensive studios of 211 prior notable storms of record to determine their
synoptic characteristics and the effect of topographic fcatures and location on
the moisture availability. Generalized charts bave been prepared showing the
probable maximum precipitation which may be cxpected at various points during
24 hours (Hydrometeorological Report No. 28). The chart for the New England-
New York area jndicates that the probable maximum precipitation for areas of
500 square miles during 24 hours is from 17 to 19 inchcs through Massachusetts
and Connecticut. This {8 somewhat gruater than the actual precipitation during
the 1955 floods, as should be expect2d for probable maximums. These data
are being used for the design of the spillways by the U. 8. Corps of Engineers.
The chart indicates, however, that rainfall as high as 16 inches in 24 hours may
be expectoed as a probable maximum jin the Troy-Albany arca. Imsofar as the
Troy-Albany area is concerned, this practice appears to be much too conserva-
tive since there is no record of a total rainfall during a storm in excess of about
8 inches.

We bave made flood-routing Studics through Tomhannock Reservoir to
determine the relations betwecn peak rates. of inflow to the reservoir and peak
rates of discharge over the,spﬂlway.. assuming the reservolir just full at the ;
beginning of 8 storm. These studies indicate that with a peak rate of runoff !
into the reservoir of 12,000 cfs (182 cfs per sq mi), the pesk rate of discharge
in the pillway channel will be just under’'9, 000 cfs, the capacity of the existing
channel. Thus the existing channel has a capacity about 35% in excess of any
flood which has occurred during the past 100 years or so (134 cfs per sq mi on
Poestdn Kill).

The flood-routing studies indicate that with the present capacity of the
main spillway section, 23,000 cfs, the peak rate of inflow to the reservoir will
be approximately 32,600 cfs, or about 600 cfe per sq mi. Fig. 1 shows & plot
of major New England floods prepared by Mr. Howard M. Turner, Consulting
Engincer of Boston. Shown on this figure is an envelope curve based on the
Myers' Flood Formula with a coefficicnt of 40%. This curve includes most of ‘
the floods of record. We have shown in red on the graph the inflow capacity
of the present spillway section. K will be noted that it is on the 40% Myers'

Curve. The Poesten Kill flood of 1938 is also shown on Fig. 1, together with
the inflow éapacity of the existing spillway channel.

In view of the wide divergence in capacity between the spillway dam and
the existing spillway channel, consideration has been given to increasing the L4
‘ capacity of the spillway channel when it is reconstructed. An increade in the
: width of the channel from 80 ft to 130 ft will increase the flow capacity to

: l 14,600 cfs with the same water depths. Flood-routing studies indicate that this
rate of discharge at the splllway correosponds with a peak rate of inflow of about
' 20,000 cfs, or 300 cfs per sq mi. This rate of inflow is also shown on Fig. 1.




.

In view of the fact that no flood has occurred in the Troy-Albany area
during the past 100 years or so which would require more than about 75% df
the capacity of the existing spillway channel at Tombannock Reservoir, we are
of the opinjon that the city will assume no great hazard if the chanvel {s re~
constructcd with the same capacity. We have thereforc prepared preliminary
designs and cost estimates on this basis. If, however, the City should elect
to provide a larger capgcity, we have 2lso prepared alturnate preliminary
designs and cost est s for & channel 130 ft wide.

Proposed New 80-ft Spillway Channel

The proposed new 80-ft spillway channel is shown in plan and profile on
Fig. 2. The top of the east retaining wall downstream from the bridge is shown
on the profile by means of a light broken Ifne. This broken line is continued
beyond the end of the portion of the retaining wall stfil in place to indicate the
elevation of the ground at the position once occupied by the destroyed portion
of the retaining wall. Also shown on the profile by means of light broken lines
downstream from the bridge is the top of the pavement and the granite stepe as
they once existed. Also shown on the profile by means of light broken lines is
the ground surface along the position once occupied by the west retaining wall.
It will be noted that the subgrade has been scoured out along this line to an
elevation of about 340,

It is proposed to replace the existing concrete slab with & new reinforced
concrete slab under the bridge, the elevation of the top of which will be 370 on
the downstream side of the bridge. It is proposed to replace the first set of
granite steps w th a reinforced conorete slab and to extend this slab downward
on a slopc of about 3 vertical to 8 horizontal for a distance of about 80 ft and
thence to curve it gently into & horizental bottom slab at Elev. 340. This
level bottom slab will extend another 215 ft to the existing ogee spillway section
at the end of the improved channel.

The side walls will be replaced by new reinforced concrete side walls as
shown on the plan and profile, the walls being 20 ft high at the downstream pool.
The walls will be 80 it apart for a distance of about 2056 ft downstream from the
bridge and will converge at this point so as to be 54 {t apart at the existing ogee
spillway at the end of the improved channel.

The computed hydraulic profile for a flow of 9, 000 cfs in the proposed
channel 1s shown by means of a light solid line on the profile. Tbhis computed
water surface is based upon the assumption that the existing ogee spillway at
the end of the inproved soction will ect as a control for the water depth upstream.
Its function as a contral can be assured by some clearing and grading of the
channel downstream.

The hydraulic profile consiats of three controls: the |pﬂiny section itseclf,
the top of the slope at the bridge, and tho ogee section at the end of the improved
channcl. The flow passes from low velocity tranquil flow to shooting flow at higher

12
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velocity through each of these controls and is followed by & "hydraulic jump"
into a stilling pool at low velooity.

The atilling pool upstream from the bridge will range in depth from
about 10.5 it to about 14 ft. The velocity in the pool at a flow of 9,000 cfs
will range from about 7 to 9.4 fps. The velocity at the control just downstream
from the bridge will be about 15. 2 fps and the depth will be about 7.2 ft. The
depth Will docrease rapidly down the sloping bottom to about 2. 25 ft near the
bottom of the slope, and the velocity will inoresse rapidly to 8 maximum of
about 49 ft per second. The jump will occur near the bottom of the slope to
a depth of about 17.5 ft through the downstream pool. The velocity in this
pool will bc about 6. 4 fps.

The purpose of the hydraulic jumps at the upstream ends of the stilling
pools is to dissipate the kinetic energy of the water which 18 developed by the
fall over the control sections. Abcut 11 ft of head will be dissipated in the
first hydraulic jump in the stilling pool just downstream from the spillway
section, and about 21 ft of head will be dissipated in the hydraulic jump just
downstream from the sloping bottom below the bridge. Another hydraulic

+ jump of small magnitude will occur just downstream from the ogee section
at the end of the improved channel.

Since the hydraulic capacity between the bridge abutments and under
the existing bridge 19 adequate for a design capacity of 9000 cfs, it i6 not
necessary from the City's viewpoint to replace the abutments and the bridge.
This structure is over 50 years old, however, and bas capacity for only one
lane of traffic. If it 18 to be replaced in the not-too-distant future, it should
be replaced during the reconstruction of the spillway channel so that the abut-
ments can be integrated with the bottom slab. The City should confer with
the county authorities to determine whether the county desires to replacc the
bridge during the construction of the spillway channel.

If the bridge is replaced, it should undoubtedly provide for two lanes of
traffic and for heavier loads. Consideration should also be given to increasing
the hetght of the abutmentl.'lbout 3 ft 50 a8 to provide additiona) flood capacity.
This cannot be done safely with the present abutments because nothing is known
about the footings. :

The estimated cost of construction of the proposed 80-ft apillway channel
is 33‘20.400. itemized as shown in Table 3.

Alternate 130-ft Spillway Channel

The alternate 130-ft spillway channgl] is shown in plan and profile on
Fig. 3. This alternate requires a coxnipletely new bridge, new bridge abutments
and a new bridge pier in the middle of the channel. R al#o requires a widening
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TABLE 3.
BPILLWAY CHANNEL
Structure Excavation 10,700 c.y.
Earth Fill ) 7,600 ¢.y.
Compacted Gravel 2,600 c.y.
Remove and Dispose of Existing
Concrete Magonry & Rubble L.S.
Clase 1 Concrete (Walls, etc.) 1,000 c.y.
Class 2 Concrete (Siabs) 1,760 c.y.
Reinforcing Steel 152 tons
Underdrains 900 1.£.
Loam and Seed * 2,0008.y.
»

Clearing L.B.
Paved Ditch for Existing Culvert L.§.
Fencing 700 1.1.
Riprapped Blopes 1,400 8. y.
Repairs to Present Spiliway . L.S.
Miscellaneous Work

Access_ to Work + $2,000

Fle:db& Const. Joints 2,000

Pratection of Works 3,000

Handling Drainage 2,000

Misc. & Cleaning Up 2,000

@
@
€

e & 6 & O

$2.00
0.75

3.00

60. 00
40,00
280. 00
4.00

«0. 50

b.00

5.00

Contingencies and Enginesring, 20%

Total

ESTIMATED COST OF CONSTRUCTION OF §0-FT

$21,400
5,700

. 7,800

20, 000
60, 000
70, 500
42,500
3,600
1,000
2,000
1,000
3,500
1,000

10,000

11,000

$267, 000
53,400

$320,400

14
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, of the upstream pool, new approaches to thc new bridge and & relocation of
the road on the wegt side of the upstream pool.

In this alternate, the channel for the downstream pool will converge
frqm the 130-ft width to a width of 90 ft at the ogee spfllwey section at the
downstream end of the tmproved channel. This will require an addition at
one end of the ogee spiliway section.

The elevatione of the tops of the bottom slabs and walls will be the
same a8 for the 80-ft channel. The capacity of the 130-ft channel is estimated
at 14,600 cfe, which corresponds with a peak rate of flood inflow to the reser-
voir of 20,000 cfs or 3000 cfs por square mile of watershed. The hydraulic
profile will be the same downstream from the existing apillway section as for
the 80-ft channe] with depths and velocities essentially the same. The o8-
timated cost of construction of the 130-ft channel complete, including the bridge
and abutments and improvements to the road, is $536, 000, ftemizcd as shown
in Table 4.,

4. Desflting Quacken Rill Diverting Reservoir

The Quacken Kill Diverting Reservoir on Quacken Kill diverts the
water from the Grafton supply into the distributjon systems scrving the
upper high service and the high sorvice areas, This reservoir has s capacity
of only sbout 3 mg whereas the supply taken from this source amounts to about
4.5 mgd. This reservolr is subject to heavy pollution loads resulting from
the runoff along the roads and the supplying stream between the Martin-Dunham
Reservoir and the diverting dam. Silt and leaves are washed into this reser~
voir and most of it deposits on the bottom except during heavy runoffs.

Soundings have been made of the silt deposite on the bottom of the
diverting reservoir and samples of water and silt deposits have been collected
and examined, The silt appears to be a mixture of topsoil and leaf and twig
fragments. The top of the silt in the reservoir was found to be very light
and fluffy and was easily placed in suspension by means of an oar passed
slowly above it. K is thus subject to scour and movement from place to place
within the reservoir by means of convection currents and currents due to
increased flow during rainstorms. This silt {s undoubtedly carried into the
supply pipe from time to time.

Table 5 shows the results of analyses of two water samplca collected
on June 5 and §, 1958, one just upstrcam from the Quacken Kill Diverting
Reservoir and the other at the entrance to the supply irain. The stream flow
at this time was approximately 60 cfs or about 4 c{s per square mile for the
tributary area of 17 square miles. This flow is probebly about twice the
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g TABLE 4, ESTIMATED COST OF CONSTRUCTION OF l'ao-r'r
. SPILLWAY CHANNEL
’ Common Excavation 13,600 c.y. @ $0.50 $7,300
, Structure Excavation . ,18,000c.y. @ 2.00 36,000
' Eartb Fill , 12,800 c.y. @ 0.75 9,675
! Compacted Gravel i 3,800c.y. € 3.00 11,400 o
i Remove & Dispose of Existing Masonry L.S. 20, 000
Clase | Concrete (Walls, etc.) 1,560c.y. @ 60.00 93,600
‘ Class 2 Cor;crete (Slabs) 2,760 c.y. @ 40,00 110,400
. Reinforcing Steel 238tons @ 280.00 66,640
Underdrains 1,300 1.1. e 4.00 5,200
' New Bridge L.S. 32,000
' Loan: and Seed 6,6005.y. @ 0.50 3,300
' Riprapped Slopes 2,0008.y. @ 5.00 10, 000
Clearing L.S. 2,000
l Paved Ditch for Existing Culvert L.8, 1,000
’ Road Paving (including Gravel Base) 1,6008.y. @ 3.00 4,800
Fencing 7001.f. @ 5.00 3,500
‘ Repairsg to Existing Spillway L.S. 10,000
Miscellaneous Work
l Acceas Work $2,000
Flexible Constr. Joints 2,000
Protection of Works 3,000
' Handling drajinmage 2,000
Misc. & Cleaning Up 2,500
Temp. Road Crossing 5,000
' Removel of Bridge 1,000
Guard Rails on Road 1,500 18, 000
' . $445, 815
Contingencies and Enginecring, 20% 88,163
' . $534, 878
' Total, say $535,000




mean flow, and will be exceeded about 10% of the time or 36 duys per year on
the average. The weather was good during the period of collection of the
samuples. The analyees indicate a sliglt piekup in turbidity as the water passes
through thc reservoir and & considerable pickup in total solids. This indicates
some scour from the top of the sediment in the reservoir.

<

TABLE 5. ANALYSES OF WATER BAMPLES
COLLECTED FROM QUACKEN KILL RESERVOIR
JUNE 5-6, 19568

Above Reservolir At Scrcen House

Free NH, 0. 040 ppm 0, 040 ppm
Albuminold 0.12 0.16
Kjeldahl 0.17 0.22

NO, . 000 . 000
NOy4 0.10 0.10
Color 25 29
Turbidity 2 4

Total Solids 33 43

Figure 4 shows a plan of the reservoir with shaded areas shown at
various crogs sections of the reservoir to indicate the depth of sediment at
the cross soctions as dctermined by the soundings. The voluma of the sediment
is estimated at approximately 123,000 cu ft and an analysis of the scdiment
itdicates that it contains approximately 27.5% of solids by weight. Our studies
indicate that this sediment is the accumulation of several years. The removal
of this sediment should result in a temporary improvement of the wator quality,
but there is & question as to whether this temporary improvement is worth
its cost for the reasons given below.

From a study of flow duration curves of simfilar small streames, wo es-
time.te the mean flow at the diversion dam at about 17 mgd, the flow to be ex~
ceeded 10% of the time at about 44 mgd, the flow to be excecded 5% of the time
at about 66 mgd, thc flow to be excezded 1% of the tirue ot about 121 mgd, and
the five~year flood at about 1470 cfs. The detention periods and mean velocities
through the diversjon reservoir for these {lows are estimated at 4 hours and
1fpru, 1.6 hrs and 2.5%m, 1.1 hrs and 3. 8 fpm, 36 minutes eand 7 fpm, and 5
minutes and 1 fps respectively. Based on these figures, we believe that at
least 5% of the time the {nflucnt to the resorvoir will be of poor quality and will
have inmtdequate settling in the ruser,oir. Where the flow decresses below the
5% flow settling will improve and both influent and effluent will clear; but when




the flow increases sbove the 10% flow material previously settled will bo
picked p. Hence the improvement in water quality to be effected by removal
of the deposits may turn out to be of very short duration.

If a filtration plant s constructed for the Tonihannock supply, it is
probuble that filtcred Tombannock watcr will be pumped into the high service
and upper high service areas and that the Grafton supply will' be held in
reserve until nceded in the distant futurc. At that time, it 18 probable that
water from the Grafton supply will be diverted directly onto the Tomhannock
watershed. The sediment in the water {rom the Grafton supply will be of no
importance in this case.

1f the City elects to clean the diverting reservolir for a temporary im-
provement in the water quality, we recommend that the sediment be removed
by means of a pump mounted on a raft to take suction through a hose lowcred
into the sediment and to discharge through another hosc into the stroam
downstream from the spillway. This wark should be doiac during the spring
runoff just aftcr the fce has gone out at which time the low should be higher
than the mean flow. We recommend that the sediment be pumped during &
period of about thirty 8-hour working days provided the stream flow at the
reservoir 18 not less than about 30 mgd. Under these conditions the suspended
solids in the water downstream from the spillway should average about 900
parts per million during the 8-hour pumping periods. The water will clear
up during the 16-bour period each day when the pump 15 not {n operation and
1t will be clear over the weekends., A pump having a capacity of about 500
gpra will be required, with the suction hoae lifted at frequent intervals so as to
pump clear water for flushing.

Quacken Kill flows southwesterly for a distance of about 7 miles from
the diverting reservoir where it dischargee into Poesten Kill. 1t is a rapidy
flowing stream dropping about 425 ft in the 7-mile distance. Poesten Kill
flows westerly for a distance of about 9 miles from the mouth of Quacken Kill
to discharge into the Hudson River at Troy.

We have examined into the poésibility of damage to fish life by the high
turbidity causcd by the pumping of thc sediment from the reservoir dovnstream
into the stream itself. Studies reported by Clarence M. Tarzwell of the Robert
A. Taft Sanitary Engineering Center at Cincinnati show that the turbidity must
be very high before it exerts a directly barmful effect on fishes. In same
tests direct reaction to turbidity did not appear until it reached 20,000 ppm and
for one specics not until it reached 100, 000 ppm. Most individual fishes of all
spocics endured exposure to more than 100,000 ppm for & week or longer, but
finally dicd at turbidities of 175, 000 to 225,000 ppiu: I the sediment in the
diverting rescrvoir is puruped as proposed, the t:rbidity downstream there-
from should not exceed about 1,000 ppan. Inasmuch as the sediment is composed
entirely of matter which flows in the stroam upstream from the rescrvoir, there
{8 no reason to suppose that it would be harmful to fish life in any other way
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than as exhibited by the concentration. I the City elects to pump the sedi-
ment out of the reservoir intd the stream, permission to do so should be ob-
tained from the proper state authorities.

During the period of punuping scdiment from the diverting reservoir
1t will be ncossary to take wator upstrean: therefrom because the pumping
operations will stir up the sediment and make the water in the reservoir unfit
for drinking. It {8 proposed to construct a small temporary dam about 1400
ft upstream from the screen house and a temporary pipeline therefrom on top
of the ground to discharge into the screcn house just upstrcam from the screens.
The sluice grtes at the gate house will be closed entirely during the pumping
opcration and water in oxcess of the dcmand will be discharged into tho reser-
volr and over the spfllway. It is proposcd to have a pipeline capacity of about
8 mgd, so as to have a flow i{n excess of the peak rate of draft, The proposed
temporary dam will be of rock-fill construction with the top at about Elev. 870 :
which is 12 ft higher than the elevation of the spillway of the diverting dam. |
Thue, 12 ft of head will be available for flow in the temporary pipeline. A ‘
single 20-in pipeline or two 16-in pipclines, 1400 ft long, will be required dur-
ing the cleaning operations. The estimated cost of the temporary works and
the cleaning operations is $34, 750, temized as shown in Table 6.

TABLE 6. ESTIMATED COST OF DESILTING
QUACKEN KILL DIVERTING RESERVOIR

Diversion dam, construction and removal $4, 000
Temporary bypass pipe (20'') 1400 ft long 7,000

Use of barge, pump, discharge pipe and other
equipment for silt removal over 30-day period 16, 000
$27,000

Contingencies and Engincering, 25% 6,750
$33,750

Consideration was given to an altcrnate method . involving the diversion
of the entirc flow of the strcam around thc reservoir and removal of the silt by
pumping it into trucke and hauling to & suitable dum:ping area. This mothod fs
more expensive and 18 considered not feasible because of high stream flows
during freshets.

F .
Consideration was also given to removal of the sflt by draglinc and hauling
awny by truck, kceplag the @iverting reservolir purped out during the silt-removal
operations. This opcration could best be accomplished during 2 dry period in the

e e . .



summer when the stream flow could be controlled at a mindmum, except
d:ring freshete. This method is approximately equal in cost to the pro-
posed method, but 15 not recommendcd becauss of difficultics that would be
encountercd with high streain flows during freshets. Neither of the two
altcrnate plans described above would guarantee against the discharge of
silt into the stream below the dam.

5. Enprovement of Chlorination Facilities at Quacken Kill

M Diverting Rescrvoir :

All of thé water for the upper high service area and most of the water
for the high sorvice area is {gken intq the distribution system at the Quacken
K11l diverting dam. This water 18 subjcct to occasional hdgh counts of
coliform bacterin because of scwage pollution on th: Quacken Kill upstream
fron. the dam. The chlorination facilitics at this dam are, thersfore, ex-
treicoly important for the protection of the consuruers agrinst infections by
intest:mal.disease gorms. Ineffectual disinfection or a lapse in operation of
the chisz inating facflities should not be tolerated.

In order to insure continuous and cffectivc operation of the chlorinating
facilities, improvements are required at this station. These improvements
include an addition to the bullding for the operator in attandance which 1s °
con:pletely separate fram the chlorine room and not subject to the hazards of
lesking chlorine. Toflet facilitiss are also required. Additional heating
facilities are required to supploment the existing electric system which is
inadequate in extremely cold weather to prevent the froezing of small water pipes
which are used for flushing the screens. In the event of power failure the
loss of heat from the existing electric heaters right result in disruption of
chlorination. Better pumping and screcning facilities are also required on
the water supplied to the chlorine machines so as to insure proper functioning
of these facilities. Othor improvemerts are required in the building to pre-
vent the leakage of chlorine to the lower floor and to properly vent the lower
floor. A new sampling pump and piping is required to permit the taking of
sam ples from the supply linc downstream from the dam for chlorine residual
tests at the station.

¢ The estimated cost of construction of the improvements required for
the chlorination facilitics at the Quacken Kill diverting reservoir is $12,600,
ftemizod as shown in Table 7.




TABLE 7. ESTIMATED COSTS8 OF IMPROVEMENTS TO
CHLORINATION FACILITIES AT
QUACKEN KILL AND VANDERHEYDEN RESERVOIRS

Quacken Kill .
Building Additions $4,600
Additional Equipment 5,500
. L $10,100
Contingencies and Engineering, 26% 2,500
$12,600

Vanderheyden

Bullding A dditions $11, 000
Additional Equipinent 3,600
‘ $14, 600
Contingencies and Engineering, 25% 3,700
$18,300

6. Improvement to Chlorination Facilities at the
Vanderheyden Reservolir

The Vanderheyden Reservoir whicu delivers water to the high sorvice
area 18 also subject to occasional sewagc pollution. The chlorinating facilitios
at this station are therefore of equal im portance to those at the Quacken Kill
diverting reservoir and niust be kept in continuous satisfactory operation.

A new addition i8 required to this building to provide toilet facilities
and to provide additional storage roow: for lu.e. A supplementary beating
system is also required for this station to provide heat in the event of power
fatlure. In.proved standby pun.ping {acilitics are required for the chtlorine
solution water. A sump pump {8 required for the Venturi pit and a sampling
pun.p and line are required to permit sanipling of the water for chlorine
residual tests.

The estin.ated cost of construction of the improvements needed at the
Vanderheyden chlorination station is $18,300, ftemized as shown in Table 7.

Conclusjons and Recommondations

Our conclusions and recomr.endations are summarized in the letter of
transmittal at the beginning of this report.




TROY, NEW YORK

REPORT ON MPROVEMENTS TO WATER SUPPLY

"APPENDIX A

Report of Inspection of Controle for Permanent Opening Through Dam
Tomhannock Reservoir

June 23, 24, 25, 26, 1958

June 23. In the afternocon the five-foot diameter riveted steel
pipe was filled by means of a 3-in Homelite pump taking suction from .
the reservoir and discharging through a fire hose connected to the south~
west 4-1n valve on the header on the discharge end. Pressure was built
up to 15 P84 at the header and the 4-in valve closed.

June 24. MoComber and Crosby, divers, were on the job. Pres-
sure was bullt up to 25 pei in the 60-in pipe, (3 psi over static) which
unseated the valves, causing sir trapped under them to bubble to the sur-
face. A rock with a line tied on was dropped over the bubbles as a
guide for the diver, and the pump stopped. A small barge used to treat
the reservoir with copper suliate was made fast between the shore and
the line to the valve. The diver I:llowed the line down and by again
starting the Homelite pump to force air out, he was able to find the loca-
tion of the valves. He found the first pfer on the valve stem and trans-
ferred the line from the rock to the northeast valve (No. 1) stem.
Inspection stiowed that silt had built up level with the head wall and was
packed toq hard to get to the valves, Anticipating this condition, a fire
pumnper was on the job and the dtver had brought a jeiting noxzle to be
used under water. By using the above, he was able to loosen the silt on
the valves, but had trouble getting rid of the material due to its settling
back on the valves. He loosened the hard packed eilt to 2 degree that the
southweset valve (No. 3), which was the one everyone agreed could be
operated, was cleared. The diver came up. Prcasure was buflt up with-
in the pipe to 25 psi and No. 3 sluice gate opened 300 turns, Static pres-
sure at the discharge header was 22, 2 psi. The southwest 30-in gate
valve (No. 1) was eracked, closed, then fully opened. Pressure in the
discharge header dropped to 2 psi with a flow estimated at approximately
80 cfs. The 30-in gate was closed after allowing water to flush about 10
minutes at full discharge. While flusbing, the pumper was started in or-
der that the unattended nozele could stir up sflt in the vicinity of the
shu‘ce gates.




June 35. The diver went down and made &n inspection of the
opened sluice gate. The hose and nozzle had been drawn into the gate
while flushing. This was withdrawn with some difficulty and more
jetting done to clear up the area, the mud being jotted into the opened
gate. An inspection was made of sluice gate No. 3 (attached). There
was still too much silt to properly inspect No. 1, which was reported
to have a broken stem.

The cement bags reported to have been placed on the gatee were
found neatly stacked under the stem of No. 2 slujce gate. '

The diver came up, No. 3 sluice gate was closed and leaknge de~
termined by cracking a 4-in valve and observing the pressure drop. No. 1
sluice gate was opened 224 turns without difficulty after raising the un-
seating pressure of 25 psi. 30-inch gate valve No. 2 was fully opened,
as befpre, flushed, and closed. The diver descended and made an in-
spoction, finding all of the gates clear of silt, and sluice gate No. 1
open. Everything seemed to be in order, sluice gate No. 3 was completely
close@, so the diver proceeded to inspect the stems up to the point they
entered the gate house substructure. He found sediment piled too deep and too
hard to inspect the stems between piers 7 and 8 and from pier 8 to the gate
house substructure. When he came out, sluice gate No. 1 was closed.

June 26. The diver went down with the hose to try and clear sedi-
ment away from the stems at the upper end. The nature of the material
was such that it would fall right back after jetting. The diver said he was
not getting anywhere so he came up. He brought up a handful of material
about 1/16" in size resembling stone chips or dust. He said the material
would have to be removed by suction hose or an air lift. Gate No. 1 was
closed and leakage checksd

The opening of sluice gate No. 2 was begun after raising the unseat-
ing pressure as before. After opening 109 turns it stuck. The valve was
closed 30 turns and opened 34; closed 10 and apened 14; closed 5 and opened
8, making a total of 120 turns opened. Whea closing, the wheel spun freely.
The diver went down to see if the stem coupling was catching on cement
bags or if something was in the way of the gate, but found everything in order.
While he-observed the gate, the wheel was turned in a closed direction to

" check if the valve was closing. Everything seemed in grder. The diver

came up and the gate was opened a total of 250 turns by alternately opening
and closing. The 30-inch gate valves, No, 3 and No. 4, were both cracked,
closed, then balf opened, allowed to fluah and were closed. Sluice gate No. 2
was closed and leakage checked by cracking one 4-in valve and observing

the pressurs drop. Leakage was negligible.




:“

’ An inspection of the outer {ace of the headwall where it extended
sbove sediment (#ilt) revesled cribbing which may have been forms or
poseibly a working platform for the original gates. Silt was too high to
discover if the original gates were still there.

Diving was under the fmmediate direction of J. McComber,
Marine Diving Contractor, 82 Williamson Avenue, Jersey City 5, New
Jersey. Underwater work was done by James Crosby, 1585 White Plains
Road, Bronx 62, New York.

—— Y




Faridnos oN Bufidnoo oN “Rufidnos oN

*do1d jo a0€} a10Ysu} — -301d jo oot] aiogau} uo pnw *i9yd Jo oomj 230Qsu} U0
80 PAW JO ,,0] OQY W8 0AOQE J0 .01 Poqy WS DA0QE BSYOUT g PRUX JO 01 oqy WNS IA0Q8 SOPUT g
g Jodeoy IS0 uo wWalg Bl | yoge Jadady  JA[I0X Uo WG gLiriid] moqe 30d00y “JIT[OL uo Wo3g NEBNS

JodeeX puw zofioy ‘AW e 13ld e xodoay puw Jafoy -WBLI 118 10id e Jadoey pue Jotod WAL f{e Jold ¢ 'ON 914
-adeys
‘adweys peq -ad¥ys peq Dpeq U} o1y pue Bupidnod woay ,91/1 PN
. wnd ‘ge aoud moayey z Fudnoy  * uy suid g¢ Jofd woay 3y g Sujidrog  ~od suid g4 201d WOy 3) | Bupdnod
“J6daey ysujdse Woig )
*307j03 uo Buyisal jou Wayg IYBuX ‘JOrI0X Uo WIS NEW “IO[IOS U0 WS WA
- zedeey pue 13708 1R TTC 1914 [Te xadoey] pus I3[0 ‘W3 1Te Jo1d {18 18dacy pue JB[IOH IqETX TYu X014 Z ‘ON Idid
~Huijdnod oN “Haidnos oN HUydnod oN
“TUGYS JAOQHE .2 “TIo)s 0AOQE .2 “WNE 24008 .7
89 ‘Io[(0d aruoxq Uo WG ‘W zedeexy ‘JOTI0X dZuoaq Uo MNG ‘B 10d00) ‘IB1J01 FAOIG U WIS "B
30doay pus JoON I3 [tv I91d  [I¢ 1adeay puw Jo([oy A 118 191d 18 124223 pus Jaffoy ‘W33 18 J91d 1 "ON JIald
s ‘g3uridnod
usamloq woye Jopun porid sdeq
',2/1 Moge Juawe) (Iefed wody 300 91 /1) adeys -ayoy uyd uy xaduypy nd uwo asfea
uagxe guld °1# 19yd o3 sBuridnoo 3 peq U] Uld ‘14 121d 03 sBujidnod 7  18aIBOU Quydno) ‘14 a0vd oy sduyydnod g
(€ ‘PN} 1somqinog \ {z "oN) xowad (t "ON) 199oQNION 4

- “-ojoy paTiIP

» uy Sups Aoy ¢ 03 Juepruns sSurs sAwq {18 put ,2/1 MOQs N0 YOS ¢ 0183 puw , 91 /1 IWOYB O YO8 Z %3 ‘genyy asw
w3 uo Bufidnod uo suTd puEY 5, SAJp U} 21qUMID PuB Pasodxad saaym UORPUOD J00d Uy 938 pue MOIIBU U} SJ0Y Y3noam
t sodooy qypm suld 1098 JemBuerosa poxadey '9zuU0l1q 3q £ewl pue YJoOWs §{9a) [HMIW ‘UOHIpUod pood uy axv a3uridno)
“$43toq uy

¢ moqe ‘TeojdL} axw gamoagn] -uo¥IMIIagN} JJ0 Fuyderos J93je [TiOW JO ,,Z 16831 8 IlA UOfHpuod poo ut swoys NIy

80189 18 eWIig

- "a1q10M PUB UONID
00 JUSB(IOXD UY POIWIIE BOA[BA 1Y G294 SuMBIP MOPN'T U0 UMOYF 18Y3 O3 JBTFIIS ST UO|ONIBNO) ‘“Ula3’ Y} U0 IFNY
0 ,8/1 Woqu 87 JI3YL '8MOIq Jourmey Aq pauUJULIZIGP ST PUNOS 3XB WIS UO SINU pure WI)E ‘adyqe poo3d uy oxe safpom
371 Pu® IOOWS 248 6)80§ “JOWWBY YL MIMIIE UAYM BEI0U prios sayew SuIssa Ul [BIGW  PoJUNOW SZU0IY ‘uoJy 188D

poIRn)

SWALS ANV SdLVD 42I0TSs -- NOILJO3AdSNI




‘gw~0Yy 98 oy uf Jeed ayj 18 WaIls I jo
uojizod papeaJ 81 JO UOTIBUTIHEXO uodn paIaA0OSID SuM 108f STYL qutod ST} e pOP{oNg 3q 0} WNS
oy Sursneo ‘peuedo sem 3] UBY} dI0W §OUIT} Of 3NOQB PAUIN) FBA [30UMm 3T} ‘o -oN 31e8 Burso]d MTYMe
"aINIINIISES
ﬁ ‘em ‘Tiem ognoy #8H
10O ©130Mm PNUI Uf pPataMq WS §103U° 9I0YMm PNW UY poEING WAE ‘[[es SIOJUO AIOGA pNUI UY POLING WIANG ‘TTempsal
‘pna priog ‘pPnu pr{og ‘pPnu PrIog
“3p1s oogsul I gsnpg PPN *9pis aIoysul @M gsny PNIN “3pis aXoysul qim ymij pnK 8 "ON 19l d
‘pnw Ul patang ‘uUNg pTT Ut poLIng Wrdyg phu Uy pAWING 'UMNg
ua}8 aA0qE {038 9AOqE gNeIT]
1 3adoo3] "IO[[0I IFUOIQ UO NS .z 1odoay "JOTOX AZUOIQ UO WAYF 8A0qE .,z xodoa)y] Jo[OI dZUQIQ UN WAE -3 "ON JX9ld
‘PR Uy pna uy ‘pna uy
“TWORNU0D peq Uy suld ‘Supidno) Wolg ‘UOWTPuUOd peq Ul suld ‘Buydno ) ;Mg "uolIIPUOD peq Ul suld -fupdno)
"Woys PUNOI. PR “wo3e punole pny 938 punole pn
»a0qe ,,7 10d0e3] ‘JO[(0J UO MIANG WNS aAoqe .z 10daoy °IofloX uUO Walg WIS aA0qe ,2 10d09) "I2[10I UO WING 9 ‘ON Jaid
" ¥ujjdnod ON phuW U} WA —THuj[dnod ON phul uj Wailg ~Hujpdnoo oN 'phud uj wolg
“mios punoJe P “OI0}8 punode pni “wio)s punols pniy
)aoQe ,,Z 19089 "ID[[0J UO WG WIS aAoqe ,,2 16doey IOT(0I UO TID)g  "WIOS eroqe .2 Jadasy JOTIOX UO WAY g 'oN 13ld
“Buj{dnod pue Woejs 819400 P “Furdnoo pue UIo38 813402 PN “FuTidnoo pue wWejs SIJA0D PN
woy3ppuod Jood uy suld Burdno D -gonpuod Jood ut suld “3ufidno) uoppuod Jood Ax9a uy suld ‘3uyidno )
w8 eAoqe ,.2/1-1 W3S 2A0Q8 .2 “WIJ38 3A0qT
e 20dedy ‘JOJIO0X UO WNG qdys hoqu 12dad) ‘IO uo WAy iy A ..z moqe radoay ‘Iof[ox uo MY pLiri8
edoay pue JoM0d ‘W3 NB I8 TI® aodaoy pue 1ofioyd “ITII 1T 13l e 13daady pus JOTOH “yBra 11e J91d % ‘ON I3ld
¢ ON Z ON 1 ON

ey




Pan 110

(R . B . . . . R M
Ed R . . S LA TR e T
" : . o . - ~ <“~"" -~ N IR
N N - . e e e » I .
- H - M L. - ;| * .
y ‘. : T s N . .
. H LS
PN A .
!og__ghucog.

3

Bareay of uﬁr; : N e
groy, New York, . - - o
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4B u nutm m boan ‘nalle 0 tha ttato Mngineer
and five printe ln Supliests have hodn Teseived, mumder one
to tin‘ inolusive sarked "Repslr of ‘Ponbannosk Spilliway*
for the' reqoustrusiion by you of the Temhennoek Yogervoir dam.
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August B8, 1928,
4 Dam 110 U.Hud.
N Soharhtiocoke :
i |
|

i Baresu of Water,

froy.,
) ¥. Y.
. Gentlemen:
' ‘ The sanple of eand received at our ladoratory

on August 19th and submitted for use in the oonorete of

the Tomhannook Reservoir Dem has been tested.

fhy reaults indicate that this sand should bde

satisfactoxy for use in this work. Attention should be
called to the fact that sinoe more than 10 percent ef the

E sample pesces & number four sieve the coarser portion of
the sand should be conaidered as gravel,

Yours very truly,

Roy @. Finaoh,
State Bngineer,

H. | Assistant Deputy
i

ARMOK/ROH




|
&} €. 0. MENDRICAS, Dwision Enpingin M
STATE OF NEw YORK L R
% DEPARTMENT OF BTATE ENGINEER AND SURVEYOR b :
EASYERN Division LA M
JOURNAL BLDG.
% ALBANY

SUBJECT:

Auguat 26, 1926,

e

Horn. Roy G. Finoh,
State Engineer,
Avbany, K. Y.

i Dear Sir:- _
Enclossed you will please find report of reaulta of tests
i of a sample of sand from a bank at Johnsonville, N, Y., aubmitted
ag proposed for use in the renpairs to the spillway of the Tomhannook
' Reservoir of the daterworks system of the City of Troy, N. Y.
' " These resalts indioate that this sand shonld be satisfastory

for use in this work., Attention should be ocaled to the faot that,
aince more than ten per cent of the sarple passes a #4 sieve, the

coarser portion of the sand should be oconsidered as gravel.

Youra very truly,
A B

. den. Asat, Englneer
l in charge of Teats.




T

State or New Yorx
DaPARTMENT OF STATE ENGINEBR AND SURVEYOR
TESTING LaBORATORY
ALBANY

Tests of Sand from............
for use on Contract Ne. M i
Contract Sample No... ..taken..

g /o Mn 7

j/r réceived at Laboratory%/’ -+ made up Qg ./ 9.

. .4%“ - o?!,fﬂa-;s }«tue-u’tm oA

Percentage of Voids.;.._...ﬂ.[:_?_._........ ; Organic matter... QI/ ...................
Parts of sand to cement by m’* —a J-/Vsand to 1 cement. Per cent water used.... /7. ...
Temperature of water used in mixing......=—....Fahr. Briquettes kept in moist air 24 hours and then immersed.
Cement used in tests,—gr&wa‘bM&MA oo This cement tested as follows:—
ceqnin | Ly og A0 Sen U min.
Sets (determined by Vicat needle):— Initial, { M\mm mummt o5 min, z» hard, {M - wq oo min, }

Constancy of Volume Tests :—Normal air.......7......: Normal water.....— _....; Accelerated.. .. ...
Fineness (per cent passing standard sieve No. 100)........ccccocecn T e (ReQuirement, 9295)
(- “ Lo *  No. zoo)_ .................................... (Requirement, 78%)

. - e R e ST S T - .

TENSILE STRENGTH IN POUNDS PER SQUARE INCH SIZE OF SAND ‘

STANDARD SAN'D NATURAL SAND ‘ WASHBD SAND ‘ PASSING SIEVE .
R T '6.;;4 1D | smDem © Ne | Peces
i : . e S it SRR
37/ | . 43§ ) .2 9s-
32§ W10 | . . o e ¥
347 #70 | o &3.0
39/ l Yoo . . /o 69.0
3.2/ 20 “ e
&2l 2,2y, . 30 | ab¥
300 HaAs _ . w0  so-¢
i : 6o ! 3. &
: ! 7Y =e
g : . /o0 i /- ¥
; ‘ . /&0 /- -
J' R SR TY l Ll

Remarks M - A :‘v;“/ — w‘_‘:.: . . _‘__MLZ‘

MNM’J

1 Crrtipy aat this 15 @ true abstract taken from the records of tests...

Sr Ass't Engineer in Charge of Tests




Dam 110, Upper Hudsom
Schaghtiooke,

Bureau of Water,
Troy,

Gentlemaen:

This department acknowledged the receipt
of five prints for the reconstruction of the Tomhannock
Reservoir dam, fualfilling the first requirement of ounr
letter of Angust 2nd.

Yourg very truly,

Roy G. Pinch,
State Engineer,

Deputy 8tate Bngineer,
ARMOK/BCHE

Copy for Mr. MoKim




]

———

Jaresm o Waser el

5. That the thickness ¢f the adutwents at any point
where not draced B3y the spillwsy seetion shonld b
st least equal e 1/2 the vertical dejth of the sint-
nent at that poins,

6. That the abutasnts from $he new upetream shost piling
outoff to the oore walles and the core walls should be
carried o roek or sufficiently deep into the natural
bad to prec-~nt any seepage,

This axror 1 shall not e deemed to suthorize any
invasion of proparty wizhts, either public or private, in oarrring
out the above work; nor to oreate any elaim or dsmand against
th 8tste of Uow York; nor to suthorisze the flooding or use of
sa'd lands, nor to aguiwsasin the fl.,od4in~ or use of such lands.

Thare is onclased one set of the ubove rrinte stac -ed
with the ayproval of this de;artpente.

Xindly soknowledige the receipt of thin letter and o7 the
rrinte,

Yours vary truly,

‘Qy co "Llluh.
State Englneor.

Asafsts:t Do uily.

Gopy saud Print to
Division Engineer B. D.Bendrioks,

Copy te Q. Se-ton Thompson,
£67 Broadway,
Proy, d. Yo




3-25-24-1000 (6-4008) STATE OF NEW YORK
DEPARTMENT OF

Htate Eugineer and Surueyor

ALBANY
Recvived...... e DamnNo LI U Hludson  wauesnea
Disposition % Q«; S-t9e4 Serial No... 703
Foundation inspected._..._.......... e et eenn e -
Structure inepected.... ... e et

Application for the Construction or Reconstruction of a Dam
Application is hereby made to the State Engineer, Albany, N. Y., in compliance with the provisions of Chapter
LXV of the Consolidated Laws and Chapter 647, Laws of 1911, Section 22 as amended, for the approval of specifica-

tions and detailed drawings, marked ... ... . oo e neuame s maem e s s earnme et em et

herewith submitted for the { mm } of a dam located as stated below. All provisions of law will be com-
plicd with in the erection of the proposed dam. It is intended to complete the work covered by the application
about. . .  Wee-tfere
(Dale)
1. The dam will be on
oOwn of ..o e emveemaeaeacansrr s et asenrenes , County of ........ ... ... VSRAA A

(Give exact distance and directior from s Well-kaow bridge, dam, village main cross-roads or mth d n sm)

2,

4
5. The watershed at the proposed dam draining into the pond to be formed thereby is. ‘8 ..........

square miles.

6. The proposed dam will bave a pond area at the spillcrest elevation of....... .64 ‘% x4 AA&S

and will impound ...1.14.2.0.©, ne0,00n. . of water.

7. The lowest part of the natural shore of the pond is. L1~ T feet vertically above the spillcrest,
and everywhere else the shore will be at least. ... ®&@.. ... feet above the spillcrest. '

8. The maximum known flow of the stream at the dam site was.................. cubic feet persecond on.....................

(Date)

o. State if any damage to life or to any buildings, roads or other property could be caused by any possible

failure of the proposed dam..........................

10. The natural material of the bed on which the proposed dam will rest is {clay, sand, gravel, boulders, granite,
shale, slate, limestone, etc)_SQQ'elQ;"’_....




[

‘ 1 The smaterial of the right bank, in the direction with the current, is.............. ... : at the spillcrest eleva-
tion dns material has a top sloﬁ"' [ S inches vertical to a foot horizontal on the center line of the dam, a
: feet, and the top surface extends for & vertical height of . ............

feet above the spillcrest.
12. The material of the Jeft bank is ;hasa top slope of ........... inches to a foot horizontal, a

thickness of . o feet, a8 heightof feet.

12 State the character of the bed and the banks in respect to the hardness, perviousness, water bearing, effect

of exposure to air and to water WHIOTmItY "ete. e -

14. Tf the bed is in layers. &7 the layers horizontal or inclined?. ... If inclined what is the

direction of the horizontal outc ;opping relative to the axis of the main dam and the inclination and direction of the

layers in a plane perpendicular '© the horizontal outcropping.

17. Wastes. The spillwa’ of the aboxe proposed dam rll be. ®0O . feet long in the clear; the waters

will be held at the right end by 8-~ wa\ ----------- the top of which will bé ... 8Y._7__feet above

the spillcrest, and have a top widthof ... .te feet; and at the left end by a Sorana

feet above the spillcrest, and have a top width of .....{.Q __ feet

1
i.
{
'
i
f
{
J
!
l

the top of which will be.....0 ¥} -

18. There will be also for #°d discharge a pipe...... 5 ¥~ imehes inside diameter and the bottom will be.... .
feet below the spillcrest, a sluic °F B3E—ooovene. feet wide in the clearby ............. ot bigh,and the bottom wi
be... .. .. feet below the speTest.

19. Arrox. Below the pr.vosed dam there will be an apron built of ...........¢ Caram] o,

feet long across the stream, ..
will have a thicknessof .. -feetforawidthof. ... ... .. feet.

z0. Prans. Each appliea*® for a permit of a dam over 12 feet in height must be accompanied by a location
map and complete working dr: .ngs in triplicate of the proposed structure, one set of which will be returned if they
are approved.  Each drawing ~vuld have a title giving the parts shown, the name of the town and county in which

the dam site is Jocated, and 1+ "ame of the owner and of the engineer.

dam; of buildings below the da- which might be damaged by any failure of the dam: of roads adjacent to or crossing
the stream below the dam, givs the lowest elevation of the roadway above the stream bed and giving the shape,

' The lncation map (U. S. ¢ --ogical Quadrangle or other map) should show the exact location of the proposed




the height and the mdthofstumom and ﬁmyww”i@gumuw P- .,
over. M&:n&memmmmdmmdedﬁemmmh"ﬁ“J.»-:‘

The complete working drawings should gwelllthedmnemyfor&eulmhmdth: stability
of the structure, and all the information asked for below under * Sketches.” There may be attached to the applica-
tion any written reports, calculations, investigations or opinions that may aid in showing the data and method nsed
‘ by the designer. State the assumed ice and uplift pressures and the conditions on which based.

21. SkercHes. For small and unimportant structures, if plans have not been made, on the back of this

' application make a sketch to scale for each different cross-section at the highest point; giving the height and the
depth from the surface of the foundation, the bottom width, the top width (for a concrete or masonry spill at 18
inches below the crest), the elevation of the top in reference to0 the spillcrest, the length of the section, and the

material of which the section is to be constructed; on the spillway section show a cross section of the apron, giving its
width, thickness and material, and show the abutment or wash wall at the end of the spillway, giving its heights
and thickness. Mark each section with a capital letter. Also sketch a plan; show the above sections by their top
lines, giving the mark and the length of each; the openings by their horizontal dimensions; the abutments by their {
top width and top lengths from the upstream face of the spillerest; and outline the apron. Also sketch an elevation
o each end of the dam with a cross section of the banks, giving the depth and width excavated into the banks.

22. ELevaTtions. Also give the elevations, if possible from the Mean Se; Level, of at least two permanent
Bench Marks; of the spillcrest for any existing dam on the proposed dam site, at the middle and at the ends of the
spill; of the spillcrest for the above proposed dam; and of the spillcrest of any adjacent dams.

e

23. SampLEs. When so instructed, send samples of the materials to be used in the construction of the pro- ﬂ
posed dam. using shipping tags which will be furnished. For sand, one-half a cubic foot is desired (exclusive of any 1
stone over 3 inch in size mixed therewith); for cement, three pints; and for the natural bed, twenty cubic inches if

of ledge and one-half a cubic foot if of soil.

. InspECTION. State how inspection is to be provided for during construction. .. X 74eR7 @TUTRME

"\\C_ev‘v'-t{i»“ﬂ.m S —

25. WATER SurrLy. Are the waters xmpounded by the above dam to be used for a public water supply?......... -

Has an application under the provisions of Article IX of the Conservation Law for such use been made to the Water

Control Commission, Albany, N. Y.? Ridoveer Wee

LV ¥ \QO'L_

——d
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The above information iz correct to the best of my knowledge and belief.

h
bie title or authority)

LA person signing for owner showd ind




Foru No W-01. 10-21-18300 (18473

STATE OF NEW YORK Serial No..oooo....... -
s GEORGE D, PRATY. . DIVISION OF ﬂs.:_.::ﬁ;?:\..‘cﬁn, e

i‘ COMMIBHONER
| ALEYANDER MACDONALD,
DEPLTY COMMIBSIONER
A S MOUGHTON,

OIVISION OF LANDS AND FORESTS
C. R. PETTA, sussamrgnpae
DIVISION OF WATERS
A, . PeRxing, #ivis100 tucintas
DIVISION OF BARATOGA SPRINGS
4. G. JONES, suseaimrgaseny,
$ARATOGA GPRinGs, N. Y.

BECHETARY

3 MARSSALL McLEAN
LIPL Ty AT GAREV-QENERAL

; 2N CONSERVATION COMMISSION

ALBANY
770 N
i APPLICATION FOR CONSTRUCTION OR RECONSTRUCTION OF A DAM
’ ...................... Tray, Ma Ye o
(Address of Applicant)

Application is hereby made to the Conservation Commission of the State of New York, in compliance with
? the provisieas of Chap. LXV of the Consolidated Laws, the Conservation Law, for approval of the detailed

spoifications and plans, marked ... Repairing. Tomhannock Spillway. DBm. .. ...

herenith s mitted for the { ‘}gmon ) of the dam located as stated below. All provisions of law will be

& comylied with in the erection of the said dam, whether specified herein or not.

LOCATION AND GENERAL DATA
Site of dam is on ..A.‘..'romhannock...(‘.reek.....,(}; ........ o o e
Name of stream;

abranchof ... Hoo8de BAVEX . . . ey Within the
{Name of siream)

limits of the town of..Schaghticoke & . Pitistown. ... . County of.Kensselaer .. .
..ane held mile brom Roston and ¥aine R. R..and three miles from . .. . ..

(Give approxircate distance {rom well-known bridge, dam, viilage or mouth of stream, so that work can be located on map of state)

Xelrose.. ... ... e e e e eeenrie emmee e e e caiesiete it ian e e et et e et e e .

Pepese of dJam Overflow. spillway for the Tomhannock Reservoir . .. . . .
Reasnns for making changes in existing structure . LeRk 1xn dam and .!g.ah.ins._p.\.;t._ of apron

~April }‘;{‘:‘1918. """"" {Sig"?mwf} ------ Bureau of. wat.ex. Irqy, N. ¥. «

applicant
Superintend ent .




S
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INSTRUCTIONS TO APPLICANTS

' Fill out the application in duplicate and send both copies to the Conservation Commission, Albany, N. Y.
Each application must be accompanied by plans of proposed structure in duplicate consisting of —
(1) Location map (U. S. Geological Survey sheet or other map with location of proposed structure indi-
‘ cated thereon).

(2) Map of proposed reservoir showing flow line, buildings, etc.

(3) Complete working drawings or such drawings of plan, sections and elevations as will make clear the
dimensions of all 1yt of the jstiicture, its connection to existing structures, if any, nature of
natural foundatiofs, etc., zmdjﬁ&ess diagrams or other analysis showing the adequacy of the
strength of the structure.

(4) Each map and plan shall have a title showing names of owner and engineer, name of county and
town in which dam is to be located, and nearest postoffice.

Each application must be accompanied by a report by a competent engineer, substantially as follows:

Adequacy of Spiliway:
Give estimate of maximum flood and describe method of estimating.
Give resulting height on spillway crest.

Natural Foundation:
General statement of geology of vicinity as affecting the foundation of the dam.
Description and results of subsurface surveys.
Describe fully materials in natural foundation.
(A) Rock—
(a) Mineralogy
(b) Stratification
(c) Seams and other physical characteristics
(d) Thickness of strata
(B) Earth—
(a) Physical composition
{b) Physical characteristics (Perviousness, hardness, homogeneity, water bearing, effect of exposure
to air and water, etc.)

wk

Stability:

Describe type of dam and how destructive forces are met.

Give methods of computation and results as to—
(a) Overturning
(b) Sliding
(c) Under-seepage .
(d) Undermining (sufficiency of apron and wash wall)
{e) Sloughing of earth embankments :
(f) Overtopping of earth embankments

(Above should be given for each part of dam having different section.)

Inspection:
State how inspection of work is to be pravided for during construction.

Send sample of sand and of each lot of cement to State Testing Laboratories, Albany, N. Y., using shipping
tags which will be furnished you.

PO U

-————




Aprid 23, 1918,

Ire Jo ¥e Diven
Supts ot.'am ‘htkl,

Trey, ¥Ne Y
Poar Birs-
Our !mputor of Dooks & Darw vil!tcd your
o vH &1 VH

Torhmnnook Rossrvoir and your Vanderheyden !cnrvol:
on the 1llth of Aaru. Hs reports thst the nrk duch

you havd dons on th.no dans s sirmply ropair werke
The approval of m. cominsion vculd not, undor these

eonditions, be raquh‘odo

) Yours vory traly,
" GZORGZ Dy PRATI, Comvdesiomsr,
By,

ATR/Y DIVISION ENGINZTR.

B . en e i g R




- April 22, 1918,

In re Dam #110 Upper Hudson at
Schaghticoke, known as the
Tomhannook Reservoir at Troy.

Mr. A. H, Perkins, Division Bngineer,
Consexrvation Commiseion,

PREBENT:

Dear Sir:-
I inspected this dam on April lith and found the
bed was of blue clay with a well cemented gravel under. The
dam has been repaired by cutting out the layer of laitance,
the apron has also been repaired and put in good ocondition.
The work has already been done, and I should consider this

but repair work.
Respectfully submitted,

Inspector of Docks and Dams.

¥cK /.
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" - April 12, 1918,

¥r, J. ¥. Diven,
Superintendent,
Yater Yorks,

Troy, New York.

Dear fir:-

In re. Tomhannock reservoir (#110
Upper Rudson) at Sohaghtiocoke:

¥Ye wrote you on Tedbruary 21, 1017

.7 enolosing an application blank for the re-

" construotien of the dam of this reservoir.

Inspeotor ¥oKim reported that you would sude-
it plans shortly but we have heard nothing
from you, and we find that the dam has deen
coppleted. Will you kindly adviee us as
soon as possdle in regard to this mmtter?

Yours very truly,
OCWORG® 7, PRATT, COMNISSINYYR,

By

DIVIR IOR FROINFER,
'0!:'3.




.- ' Pedruary 21, 1017,

Mr, J. V. Diven, Buperintendent
of Water Vorke,
Tray, N. Y.
Dear Sir:~
Enclosed find application blanke to be filled
sut and sudbmitted to this Commission for approval for the
reconstruction of the Toshannook reservolr,
Yery traly yours,
020, D. PRATT, Commissioner,
By
Division Fngineer.
McK/C.
¥nel.

o
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Crowley -day that the Wwg
of repairs, as)lt might be tarm
partial recongrucon of the Torak
hannock r ol spillway .
which sprung a dangerous lesk
wmoath ago d - threatened serio
harm for the Tomhannock valley, ¥
cluding the washing away of bridgd
and the flattening of railroad ball
beda, was progressing satisfacto:
and it was belleved that' all d y
was now pest. 3

By taking prompt actlon
suthorities atate that t saved
updoubtedly would uvbgprov«l o
& large expense to thae ¢

A Bad Break.

it will be remembered that Su
intendent of Watér Works' Diven »j
ported at a meeting of the board
esoutract and aupply that there
bad break in the dam and that
was danger that the whole sup
structure might be 50 weakened O
it could easily be carried away sho
the spring floods sttack it. Not ¢
was there a flmsure about nine N
below the cregt of the dam, dut ‘
was spurting up from \ntﬂulw
the pavement.

An Emergency Order,

After the superintendent had
mitted his report. Commissioney
Crowley secured the adoption of 6
emergency order for immediate ¥
pairs and the sum of $66,000
fixed an the prodable cost.

The city ‘was fortunate to a
degree In securing ald in this mattd]
The ordinary local eonuu:tat
not poewibly take up the work :’
moment of mending the ribs apd ¢
snstomy generally of a giant cc
dam which holds beck miilione
gallons of water and s0 t was W
relier that the suthorities. tomnd
Great Lakes Conatruction
which is doing work in this
ready te take on the job. And
missioner Crpvluy -n thcy \

e & S 2

au.rowndlm '
AMM
A steel and iron fenos—tor’
what it really moans 0 the .
mdnmo!eom-dmwno
Kiated—will bs placed Just
tneconcrmmt«mmu
back the pressure. of the water,
then repairs will be made’ to ti
crote itae
of the *
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m\m fa & iarge ocreck ln

Bliret of the two splllway dams at
y's waterworks system -and w % to wtand

mediate oteps are taken th . § stem Wi ‘under

pepairs and restore the -pmw 1008 t:r 11»5 wnd. % his

pate condition JMuperintendent (piffiee . to miest the de-
m«rh Divas and - N :m:‘;‘:nvm atter 1t had
" of Public Works Crowley - stated] bed guful,‘nf. .

turday- &t o meosting of the Dafly.

N contract and mupply that the mot ;up.mam Diven said that at

oUs ConseqUEBces UMl Teyult ] mo wm t tme—of course all
y hfm to
spring-time  when ths suny e ”“ ,“r:‘?‘d ret a3d
come, - Bt was sheughs Wit} O, :\.:h s situatie een two and

arith a thorough overhauling alf .ei¢hree miltton sellons of waler are es-

; dunr for the pressnt would bajoaping \'L.ﬂy

jfong away with which would jsopard- 'S s M m .:1'::', ‘::;

Pan _progerty and .even lives due o a been ‘ono:b’hln the system

(breaking away of the spiliway which |in*s" mtisfactory tion {hat when

aould surely carry Lefore it the aec+{all was done that Troy wopld certain-

and a torrent would bejly heve a plentiful supply of fine

down hill and mous- pu‘t:r. Burns sa\d, “Yea, that is so,

' : ut we hl.vo had to accept all thews
clen thhﬂ to pn{dtm;ut‘h.u: l&h E
h | Ovidence that municipalities in

! known experts fn 2 LS 5 ula be awake to the =d-

dam coms@uction in the United States Fvisability of appointing busnesss men-

were calied in by the city and theyjmgers for.their afiaira so that one in-

report the condition as ous and|coming administration will not inherit

igeeding immediate attention. Actord-|® 10t of mistakes made by the outgo-

ing to both Commissioner Crowiey |Ing one.”

snd Superjntendent Diven the fault .

laig to the door of improper con-

ltnl llon—namely that the concrete

fwu not - -strong enough and the

haructer of Uie sotl too light to stana

mp under 4 dam against whioh bil-

ns of gallons ot wuter wWere press-

Mtyor Burns, who presided at the
meeting of the board, explained that
this work was done by & former
jadministration and since he had come
finto the respousibility ot rununing the
jpity’s business he had besn forced
p expend about $826,000- ¢t make
Bhis waterworks' systemn what - it
Nhould be, and the end was not in
jight evidently, as it was caiculated
fhat the work of repafrs nlom would
post from. $50,000 to $80.000
2-e Ouer leven Billlun G&Ilonn.
| TOMARENOCK  reservels §s. 998«
above the level of the efty and
poundl esleven billion, eeven hun-
: million gailons of water. Thls
er is the source of supply of the
in part of the ofty, with the ex-°
on of that section in what might
mduly b‘:%momtamaon
pamer
he Airect danger from flood in
Bt of these spiliways dDresking do
M pormltu‘u this great lake to rus!

d would be to the Tomhannock
oy, an the Tomhannock into which
opliiways empty in tarn flow into
Hoosick river near lehnhucolu
"l'hcmmunyer tn the city of Troy

volrs ‘emINy in
glo would be a'.Jack of
the usual purpeses—in
~ ®amina.—and then the
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down hil} and xpon.-:
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¢ tainstde. -
Needi 6. Attention, - .
Two of Rhe Seat known experta §
dam co B in the United

were called in by the city and th-

needing immediate attention. Accorde!
ing to bhoth Commissioner Crowiq
and Buperintendent Diven the £
w lalg to the door ot improper Gody
¥rrud n‘—numsly that the con
98 Ot - srong enough and
;ehnmctn of the soil toe light to sty
up under a dam against whioch
lione of gullons of water were D
ing.
Mayor Burns, who presided at .
meeting of the board, explained ih
all this ~ork was done by a form
administration and since he had cons
into the respousibility of running tiy
city’'as business he had been fore§
to expend about $825.0080 t3 maul
this waterworks’ system whst-«§
should be, and the end was not
sight evidently, as it was calculnteg
that the work of repairs alone waul
cost from. $50.000 to $80,000.
~u ¢ Quar Bleven Billion Gallons.
LI’ TomhEnnock reservole s
"fest above the lsvel of the city
tmpounds eleven billlon, seven husy
dred million gallons ot water, .
water |8 the source of supply of i
main part of the city, with the an
ception of that section in what mig
handily he termed thut of the H
steamer in Albia. <
The direct danger from flood
cese of theas wpillways. bruldn‘ do
and permitting this great lake to
ahead would be to the Tomhannod
valley, as the Tomhannock into whicll§
the splllwayn empty 1n turn flow inf
the Hoostck rtur near Schncmlcot 5
’.rtlo dange tho cltv :r

fon would de & ll.c)g,
nter or thq ustial purposs
some ways a famine-—and chen thy
danger from fire due te tn.uﬂe =
pressurs in the malns. - -

It will de recalled thnt this
epiliway or, rather the one on
same spot gave way is ‘1908 an¢
large amount of damage was dono
praperty in the valley. Bridges’
partly carried away and ' railro
tracka washed out. .

Discovered n Week Ago.

8uperintendent Diven told
giembers of the hoard that the I
was discovered a week ago and om
LvEstizatign. ha found that thers wamd
crack in the firgt dam about e
Yéet Bélow the er Water
spuriing out, hdt dri bun. out, shows
ing that it waa evident that the works
Rad given away on the dam ®lde
that the water had graduaily fére
way inside until the prewure
‘enough to crack the comerels facup

snd make a cascsde. R

He said the danger wes immsin
unless immedinte steps woye takes
dot & contractor at- warl sad
the necessury repairs "
ent Diven said that he bad made . §

”
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MO Burns said, “Yea that is
t we l‘m'. m to accept all t

lgvidence that nuntctu.lmu in

! tion will not inh
report the condition as s‘om sndjeotoing O:‘z“:‘k'z‘m‘ dc'by e ou




Réj)ort of Water Wofks: ‘
ok Supply To-day——To
' ‘Water Escaply

'.l'luro k ‘s .large craek’ tr,\th Y
of ghe two mpillway dama at tbe}
‘s waterworks system and un

mmediate steps ‘are taken to makéfhandily bé te ;ﬁ that of the Im

paira and restore the spiliway to ‘
condition

poon-at &
B .eontract. and

' spring:time
oo\h come.
ith &' thorough overhauling sl u:'-

wome waya : d
| dangsr for the present would be |dsnger tnn m« 40 hmﬂda

ose away. with vhlch would jeapezd-
groperty agd sven lives due to 8
aling sway of the spillway which:
0ld" eurely carry before it Ahe sec-

A

construcyien -n the United Satew
o called in by ‘the city and -they
ort the condition as serfous and
ding immediate attention. Accord-
ng to both Commissioner Crowley
nd SBuperintendent Diven the tauilt
iaid to the door of improper '
ruction—namely me the con
ras not strong h and the
haracter of the -oil to ht to Mand
b under a dam against which bil-
oas of gallons of water were pr-

ayor Burns, who presided at tho F

oouu of the board, explained that lig
| this .work was done by & former ant Diven said that b

to the Tespomaibility of runaing the B rerol e natter axd had «

Aministration anéd since he had come

ty's business. he had been
eaxpend about §835, 000 to mdo
witsrworks’ whiat -it

system
oul b"on‘t'l‘y‘ am“nd was not in
the work of repairs alone wmﬂl
from $850,000 to uo.ooo.

| ®he_Tombannock reservoir h“! ' '0

above the level of the
. dl dovu bllllou. -w:v

-

oS main part of the

shgm oodek nr ‘near . @chaghticoke.

the annusl{should the
It was thought that]Summary

,perintendent Made ta the Board of Contract ana-

oceed at Once With Repalrs—Large Amount of
g Daily tor a Week Put ation Serious.

dred million lil!onf o0 water. !'hh ”n aplliways are bullt s of too lght
water is thé source .0f ’supply of tho i character.
the city, with the- Retweend the two spillways is a
 ception of that uwvn fn what m! pavement of concréte. It is belteved
mt the water is both going through
eamer in I$he work of the frst spillway and also
“The “diréct” axnger from nood 1w} olng under It. this pavement ts
break Poroed up in spots and water is spurt-
Ing .into the alr. \
No I'resent Real Danger.
Superintendent. Diven sald that it
b:.t’h his o'plnlol:‘ and th.é of
o d to the Tvay| misisoner of Public Works Crow-
v .::t’y utu.u §éy and the two experts that'at pres.
a limt there was no real danger, but that
ibivs ‘spring floods would surely create
-gondition that the city could tn no
v afford to stand. Therefore it was
rided to get to work md make the

. ry ropalre.
: lt’!!r Burns mid tht it was 3

the spiliways

n
L water fom

preasure in
It will b W.M'l‘h«

samme spot gave way in
arge amount of was ‘&
m‘t’l.ny o :xh ?l d  rallroad
partly carrie tm an T M
tracks washed omt. ot

Discovered a Weak Ano. -
G\.perlntondut Diven tald gheé
members of the board that the leak
was discovered a week ago and on In- | B¢
gn'cu'k ‘}::’nu?: m‘um‘g::: .“"".: apids of the city service after it had
feet below the orest. Water was|Peen turned over.
spurting out, not dribbling out, show- Amount Escaping Daily.
ing that it was evidegt that the worka| Superintendent Diven sald that at
bad glven awoy en the dam gide an
thint 1he water had gradually Yoroed a
.Way ingide  umtjl the pressure was
H- ough to crack the concrete m
8 make a casoads. s
ﬂ'c mid the danger was lmnhuﬂ
ess. immediate steps were htu to
& contractor gt work and make
® Necesshry uln. S8upserintend-

pp-ene thing was in line with what

rintendsnt Diven eald after
or Burns recounted what had
done by him to place the gystem
in s satisfactory condition on. when
an vtl done that Troy would certain-
of 2::.:'-0. known iy hgve aplentitul supply ot fine

‘l"ﬂc in the . .
. Hills, the engimesr on - Slapor Burns eall. that
on dnu.fn New x& olty z.d “?‘ u"lho“ “‘-‘r-. E‘:-E

that nmmmmu ip thie
of the,m " * nuture Pt f- m&“:-::-:-
y ' ' for thelr affairs so that ems fn-
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July 21, 1Ma7.

¥Mr. J. ¥, Diven,
Supsrintendent, Water !orin.
Troy, K, Y.
_Ddear 8ir:-
Inspector ¥oKim visited the Tomhannook

ressrvoir on July 17, ,
As soon as the oondition is aseertained

and the plans are ready for the reconstruotion,
send us & set of prints and the completed applioa-
tion blank which we mailed you om Fedruary R1.

Yours very truly,

OROROR D, PRATT, QOMMISRIONYR,

By .

~ DIVISION RNOINFER,




"FRKLY REPORE, o R, e
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ur, A. H, Per¥ins, Divieion Fngimeer,
Conservation Commission,
PRRERNT,

Dear Bir:e

The following is report of work done by we during the
week ending July 22, 1917:~

July 17 =~ Inspected Tomhannook reservoir of the city
of Troy. The row of steel sheet piling had
been driven up stream from the eépllliway and
men were at work sutting away the dack part
of the spiliway in orxder to determine how

. desp the water had seeped through. There
was a crack 2 feet § inches from the tep
of the laitance which is viry soft and con-
tains consideradle dirt. The failure of
the dan was prodadly due to this laitance.

Inspected dam §2 Nohawk at Waterford to
corroborate report of Assistant Prudhon.
I found conditions fair and prodadly no
harm would be dene if dam went out.

Inspeoted dam #15 Mohawk at Cohoes and found
the work finished and in - -operation. The con-
[ dition ie very good.

Inspeoted dam #2324 Mohawk at Mariaville and :
found it in the same condition, no work havy- |
;; » ing been done since my last fnspection, §

; July 18 ~- Inspected dam $389 Mohawk at Xast ¥indmam.
E . Found the work finished and apparently in good
? ocondition,

Inspected dam $418 Mohask at ¥indham to gor-
roborate report of Assistant Hyde. The dam
] is in poor eondition but no harm would be done
Af it went out., The dam will prodadly de re-
built dut not this year..
‘k




r

A

-

!
{
!
|
|

¥eoXk ending 7/22/17.

July 19 ==

July 20 ==

FNoxt week I

onz ¥,

Inspected dam §448-a at Richmondville. The
dam was finished and ths conorete good, on
a limestone ledge ded, Maxinum height of
the dam was 8 fest instead of B feet as per
plans. It s a thin dam 21 inches on top,
3 feot thiok and § feet down.

Inspected dam #410 Mohawk at Cobleskill. Sehe /:
Yo work has been dons on the reconstruotiom !/ e
and it probably will not be redbuilt.

‘Inspected dam #407 Mohawk at Cobleskill and
found that the thin reteining wall had deen
braced by timber., The work has not been
part icularly well done but there is little
danger in oonneotion therewith.

Visited Mras. Daniel J, Vrooman of Sohoharie
concerning thé reported oconstruction of a
dam at Sohoharie, It is not proposed to oon-
struct the dam at this time.

Inspected dam #298 Mohawk between ths towns (y,wa"‘
of Charleston and Fiorida, Montgomery County., i<~
Nothing has beon 4done towards the regonstruc- ; ,u-—
tion of this dam, ¢

Inspected vicinity of the site for dam §427

¥Mohawk of the city of Johnstown. The soil

here is loumy earth with same bolders, mostly
granite, from a glacial formation, dut I —
found no outoropping of any ledge rook, and

the excavations will havs to be carefully

watched to see if there is any such.

Inspected dan #446 Mobawk at Rockwood. I
found the gates open and no water impounded,
The dam proper and the apron were apparently
finished. XNo wark has yet been done on the
ocurtain out-off.

propose to continue my wark inspecting the
left side of the Lower ludson.

Respectfully yours,

INSPRCTOR OF DOCKS AND DMNS.
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{NOTICE: After filling out one of these forms as completely as possidie for cach dam in yomr district, return it at once to the
Conservation Commission, Albany.)

STATE OF NEW YOrK

CONSERVATION COMMISSION

ALBANY

2xs5 X .-
DAM REPORT
/0 UH

CONSERV APO\ COMMISSION,
G /
Di1visiON OF INLAND WATERS.

GENTLEMEN:

I have the honor to make the following report in relation to the structure known as

the. . ..

This dam is situated upon the L—W C”‘U/g\

(Give name of stream)

in the Town of ... QAMWY . @%M AL e County,

about ... :— ;""‘ff:) weerereeene..frOm the Village or-Gity of M“M
(State distance

The distance....... 2L ... ...stream from the dam, to the.. %’“‘”J’W“- ’(‘j‘*
(medovn) (¢ oame of faporuant or of & brid,

- 3 -
israbout,...”...‘?..{-r ke

“(State distance)

The dam is now owned by C/“/’C i I o

EI“ name and address in full)
and was built in or about the year/?oa, and was extensively repaired or reconstructed

during the year.........cccouee.

As it now stands, the spillway portion of this dam is built of...M

whetber of masonry, concrews or timber)

W%M C’Mm,rm

(Suuwhubud--n.eeumo.mumhm«m«n&lm

and the other portions are built of.

As nearly as I can learn, the character of the foundation bed under the spillway portion

of thedamiis................... & ad. ‘)C‘:} .and under the remaining portions such
foundation bed iS......oo.ceeceneme..n aod t'(“f

RE o SR s —— -
. ) . -
e —— — . . Y N .



(In the space below, make a third sketch showing the general plan of the dam, and its approzimate poaition in relation to buildings or
other conspicuous objects in the vicinity.)

|

% TMW Do




b

(In the space below, make ome sketch showing the form and dimensions of 8 croes section through the spliway or waste-weir of thie
dam, and a second shetch showing the same informaation for a cross ssction through the other portion of the dam. Show particularly

ﬁ.puuunnumuwommmua.m%n mmmnmmum-muw

cﬁc..d...ﬁd M,.;M «-rn-JL«&u lav

R aralegt s bt P
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@6-91//-/& Moo Cenl " o~ cpll. g wu‘/«'--;*--': %/«“«4
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The total length of this dam is 649 S M Thespillwayorwa.ste-
weir portion, is about........... 3497 fgetl;ng, and the crest of the spillway !3
8bout... ... 09 feet below the top of the dam.

The number, size and loca;cion of discharge pipes, waste pipes or gates which may be used
for drawing off the water from behind the dam, are as follows: J! Lokl . ,i“‘(;.’ ’
s s oprsning Tl gte (£ 42 o

At the time of this inspection the water level above the dam was.................... ft.. .2 _in.

:g:’vvz the crest of the spillway.

(State briefly, in the space below, whether, in your judgment, this dam is in good condition, or bad condition, describing particularly
any leaks or cracks which you may have observed.)

0 amn an el it condiimn,

r PR
Reported by C W a ( e .,_m
(Siguavure)
sl ,'b(;/_‘__‘d\-(‘l-ﬂlﬂ- 'C.V[.

" (Address ~Street and number, P. O, Box ot R. P. . route) -
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| (NOTICE: After filing out one of these forms as completely as possible for each dam in your district, return it at once to the ™ °
Conservation Comsmission, Albany.)

STATE oFf NEw YOrK

CONSERVATION COMMISS'ON

ALBANY

ST T OH ” DAM REPORT
110

CoxseRVATION COMMISSION,
DivisioN OF INLAND WATERS.
GENTLEMEN:

I have the honor to make the following report in relation to the structure known as

This dam is situated upon the........ Lowbasno b _ Cote

{Give name of stream)
in the Town of ...} CP D v, VR &AMMQA-M .................. County,
J- §
ahout... ’W:e"" - ...from the Village er-Gity of... ﬁ],a&zférux ’
(State dlstlnce
The distance. ... 44g...............stream from the dam, to the. ay-u oteRa
(Upurdavm) (Gike name of nearest important siream or of a bndge)
isabout.. ... Sy aalea
- (State dlsuncc)
The dam is now owned by................. &.CI ....................................................
(Give and sddress in full)
and was built in or about the year..../.9.2.3. .., and was extensively repaired or reconstructed
during the year ...
As it now stands, the spillway portion of this dam is built of ....... M ......................

te whether of massnry, concrete or timber)

and the other portions are built of . Lastd.. W s S

(Statg/whether of Mhuumbn with or withou: rock fill

As nearly as 1 can learn, the character of the foundatxon bed under the spillway portion
of the dam 1541—‘.(&.. aand... Lz.ca( ............. .and umjler the remaining portions such
] foundation bed is... r"-vku n..«..‘( ...... 2 07D N ..
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(In the space below, make one sketch showing the form and dimensions of a cross section through the spliway or waste-weir of this
dam, and s second gketch showing the same information for a cross section through the other portion of the dam. Show particularly
the greatest heifht of the dam above the stream bed, its thickness at the top, and thickness at the bottam, as nearly as you can learn.)
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(In the space below, make one sketch showing the form s

ral ,'m of the dam, and its §pproximate position in relation to buildings or .
‘ v dam, and a second sketch showing the same information :
' ! the greatest heifht of the dam ahove the stream bed, its ¢
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(In the space below, make a third sketch showing the general plan of the dam, and
other conspicuous objects in the vicinity.)
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The total length of this dam is............ bo.0 feet. The spillway or waste- i
weir portion, is about........... K ¥, Yo N feet long, and the crest of the spillway is ‘
about.. ... 4O ... feet below the top of the dam.

The number, size and location of discharge pipes, waste pipes or gates which may be used

for drawing off the water from behind the dam, are as follows:...... SIMWW%-&
MM%SMW ..... LE e

At the time of this inspection the water level above the dam was.................... fr.. < in.

below e
1 the crest of the spillway.

(State briefly, in the space below, whether, in your judgment, this dam is in good condition, or bed condition, describing particularly
any leaks or cracks which you may have observed.)

Reported by..... CMGOWM—

(Signature)
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